The technical education of the mine worker with special reference to the effect of the industry on the receptivity of the student by Hay, Robert, L
Durham E-Theses
The technical education of the mine worker with special
reference to the eﬀect of the industry on the receptivity
of the student
Hay, Robert, L
How to cite:
Hay, Robert, L (1935) The technical education of the mine worker with special reference to the eﬀect of the
industry on the receptivity of the student, Durham theses, Durham University. Available at Durham
E-Theses Online: http://etheses.dur.ac.uk/10333/
Use policy
The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-proﬁt purposes provided that:
• a full bibliographic reference is made to the original source
• a link is made to the metadata record in Durham E-Theses
• the full-text is not changed in any way
The full-text must not be sold in any format or medium without the formal permission of the copyright holders.
Please consult the full Durham E-Theses policy for further details.
Academic Support Oﬃce, Durham University, University Oﬃce, Old Elvet, Durham DH1 3HP
e-mail: e-theses.admin@dur.ac.uk Tel: +44 0191 334 6107
http://etheses.dur.ac.uk
2
m 
i • 
of tftc 
: : 
i t i s al'.^ays maintained t h a t Technical 
Kducation stands or f a l l s b^ ? i t s c o n t r i b u t * * 
i o n t o i n d u s t r i a l or com^Tiorcial needs; f u r -
t h e r , t h a t i t i s " l a a t e r i a l " i n o u t l o o k and 
l a c k s the " c u l t u r e " o f academic education. 
I t should, however, be p o s s i b l e w i t h a care-
f u l l y c o n s t r u c t e d c u r r i c u l u m , t o devise a 
course v?hich, based upon the common a c t i v i t i e s 
o f the v9orker, w i l l give him a l i b e r a l educat* 
i o n , and so f i t him n >t only f o r h i s ^ ork but 
f o r a more c u l t u r e d use o f h i s l e i s u r e . 
Mining Education has f a i l e d , or has been 
l e s s s u c c e s s f u l than i t might have been, be-
cause t h e r e has been a tendency t o regard the 
worker as p a r t o f the equipment o f the mine 
and t o provi d e f o r YAn a typ© o f education 
t h a t has been too narrowly r e s t r i c t e d t o h i s 
v o c a t i o n . The purpose o f t h i s t h e s i s i s , t h e r e -
f o r e , t o consirier p r i m a r i l y the l i r a i t a t i o n s o f 
the pr^^sent system o f i n s t r u c t i o n t o workers 
i n rainovS and o f the minin.s examinations and t o 
su^^est p l t e r a t i o n s i n these schemes. Through-
out the chapters the w r i t e r has made copious 
references t o the e f f e c t o f the i n d u s t r y on 
the a s s i T i i l a t i o n o f i n s t r u c t i o n and has at t e m p t -
ed t o show t h a t mining education cannot be 
classed -vith other forms o f t e c h n i c a l educat-
i o n since the " g e t t i n g " o f min e r a l s makes 
s p e c i a l demands on the workers and these demands 
mutjt be c a r e f u l l y considered before any form o f 
education can be arranged. 
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C h A P T E K 
A D e s c r i p t i o n o f Modern :^ilning P r R c t i c e 
i n Great B r i t a i n . 
This Chapter b r i e f l y describes modern mining p r a c t i c e 
and i s intended to place before the n o n - t e c h n i c a l 
reader a s k e l e t o n survey o f the c o n d i t i o n s under which 
the miner works. The advjnnces .'.'hich mining has made 
i n the use o f mechanical and e l e c t r i c a l appliances i n 
coa l " g e t t i n g " , t o g e t h e r w i t h a synopsis o f the know-
ledge e s s e n t i a l t o the mine o f f i c i a l f o r the e f f i c i e n t 
discharge o f h i s d u t i e s , are also shown. 
1. 
A DESCRIPTION of iiODKIuN Mli^IKG PRACTICE i n CHEAT BRITAIN. 
I n t r o d u c t i o n . 
I n 1931 t h e r e .7^ »r« employed i n the c o a l mines o f 
Grept . r i t a i n 880,000 persons- and the output o f c o a l f o r 
t h ^ t yepr ^vas 219 m i l l i o n tons o f -vhich 42 m i l l i o n tons 
were e/cported. These f i g u r e s do not e s t a b l i s h a r e c o r d f o r 
i n 1913 over one m i l l i o n persons v9ere emploj^ed and 287^-
raillion t o n s e x t r a c t e d . Unfortunatel^^, t h e f i g u r e s c o n t i n -
ue t o s h r i n k but the c o a l raining i n d u s t r y i s s t i l l e s s e n t i a l 
t o t h e n a t i o n PS a t r a d i n g a s s e t , Other c o u n t r i e s , f o r 
I n s t R n e e ; polond, Czecho-Slovakia. Russia, China and Jspan 
are no v competing i n v o r l d markets of vjhich B r i t a i n , a t one 
t i m e . hPd the monopoly and the opening up o f c o a l f i e l d s 
i n these c o u n t r i e s has i n t r o d u c e d R c o m p e t i t i o n i n p r i c e s 
and n u a l i t y i h i c h b efore 1921 d i d not e x i s t , 
ouceess, and perhaps exib-tence, o f our c o a l 
i n d u s t r y depends on having, i n t h e f i r s t p l ^ e e , leaders o f 
hisrh t e c h n i c a l and com-nercial kno'.viedge, mine o f f i c i a l s 
w e l l i n s t r u c t e d i n the p r a c t i c a l and t e c h n i c a l t i i d e s o f 
raining and .workers who h'-^ ve a sound knowledge o f mining or 
;pho h?:.ve hsd a good general education. 
The " g e t t i n g " o f c o a l i s becoming more mechanised 
and t h i s c a l l s f o r mine .workers of a higher intelli^^enc© 
than was r e q u i r e d i n the past. The safet;,? o f the personnel 
underground i s of the utmost importance and a "safe" mine 
can o n l y e x i s t i f t h e W';rkmen r e a l i s e t h F t they are p a r t 
o f p. team.everj.' man depending on h i s Aorkmrte c o n d i i c t i n g 
h i m s e l f i n a manner shoving a t r u e p e r s p e c t i v e o f the dangers 
e x i s t i n g and knowing how those dan.f;ers should bo met. This 
can only be achieved by e d u c a t i o n , p r e f e r a b l y along the l i n e s 
o f the i n d u s t r y but not n e c e s s a r i l y so. Any well-pl?mned 
course o f e d u c a t i o n w i l l sharpen t h e nine workers' powers 
o f o b s e r v a t i o n find ir;prove t h a t a l e r t n e s s B O necessary i n 
the mine. The a r t o f mining i s u n l i k e a l l o t h e r s i n t h a t 
m i n e r a l s have t o be extr«cld a g a i n s t a l l the agencies o f 
o f / nature nnd thia necushit^.tea the empiovment o f e :i;er-
ienced men -.iho can c a r r y out the ' g e t t i n g " o f m i n e r a l s i n 
a s c i e n t i f i c and s a f e mj inne r . -In i n e f f i c i e n t vyorkmnn i s a 
p o s i t i v e menace, not only io hiinaoif but to over^'' .^orionan 
i n thn mine. 
I n or^''er t o .sho^ ^ the urf^oncy o f p. -vider range o f 
t e c h n i c a l kno-vledge anon,^ the workers, the f o l l o v j i n g i s a 
s h o r t ' l o s o r i p t i o n o f noricrn nininp: p r a c t i c e : -
cOA-b ( I l l u e t r R t i o n B -i:'agps ;5 & 4 . ) 
V/hilst the o l d method o f c o a l e x t r a c t i o n b.y means 
of t h ^ p i c k '^ nd •7ed.?e s t i l l accounts f o r ahoufc h a l f o f 
B r i t a i n ' s o u t p u t , mechanical appliances are no.v r a p i d l y 
s u r e r s e d i n ^ th'5 hand pic-k. Coal c u t t i n g ra.'.ichinas d r i v e n by 
comtjresvsed a i r or e l e c t r i c i t y nre now u n d e r c u t t i n g t'e c o a l 
and i n .tiany modern c o l l i e r i e s t?e h^ n^d p i c k has been d i a -
car-led Tor hrin^^inp, do.vn the c o a l and mechanical p i c k s have 
been adopted ' i t h succoyft, The pas^dng o i c o a l from the 
face t o the tub v?hich. i n the p a s t , vvas tjOio^y done by 
mamial l^ibour, i s nov being c a r r i e d out by "shaker" or 
b e l t conveyors vvorking p a r a l l e l I - J the face. '^'he c o a l i s 
only handled by the miner f r j m the face to the conj'eyor, 
the maxlTnum distance beinsj about 5 f e e t , -^nd i n some c o l l i e r -
ies vhere c o a v i i t i o n s arc s u i t a b l e , the coril i t ; t r a n s p o r t e d 
f r o n f^'ce t o tub w i t h no handliag :;hatover, 
A.ftor undercuttin<5, the co?^l cannot alTfays be 
brou^?ht do.^n by the p i c k filone and i n most c o l l i e r i e s 
o x p iosivea have to be used f o r t l a s t i n g both c o a l and r o c k , 
the use o f which demands ^ref^t e^vre on the p r r t o f those 
d e t a i l e d f o r the flork and only c e r t i f i c a t e d 'j»orkraen are 
allo.ved t o c a r r y throuffh these o p e r a t i o n s . 
The e x p l o s i v e s , althoui^h e p e c i a i l y prepared t o 
reduce t o a aiininrium the amount of f l a n i e , r^re s t i l l a poss-
i b l e source of t f ^ n i t i o n and, t h e r e f o r e , sv.e-'.-ial p r e c a u t i o n s 
have t o be taken i n the char^^ni^ and "stem iing'' o f the shot 
An over or undercharf^od h o i * , i n e f f i c i e n t „ . 
3. 
stemming/ or the c r o s s i n g o f breaks i n the; h-hot b o i e 
may cause a s e r i o u s ox:plosion i f i n f l a m m a b l e g^s i s i n 
the v i c i n i t y . 
CO A L " C C T T I N G ' 
UNJOERCUTTINC H A N D 
U N D E R C U T T I N G BX MACHINE 
0 
— CO A L ' C E T T I N C — 
P R E P A R I N G T H ^ S H O T H O U E 
T R A N S P O R T O F Co ^ L B Y CornvtYOR 
H E ^ O Y ' h e C H ^ ^ ^ l C / ^ L L O A D E R . 
UUDKHGKUUilD TKANoi.'OHT. ( I l l u s t r a t i o n s - Pnges 5, 6 & 7.) 
The tr?^.ni3:'0rt o f ooal from the "f a c e " t o the 
c o l l e c t i n g c e n t r e i s s t i l l l a r g o l ; / c r ^ r r i e d out horses 
but f r o ^ the c o l l e c t i n i ? c e n t r e s i t i s conveyed t o the p i t 
bottom h^ rope h^ula^e yM-* ixi some c i t i e s by b a t t e r y l o c o -
motives. Some modern c o l l i e r i e s have d i s p l a c e d the h a u l -
a^.e by l.^^r^ro b e l t conveyors along t h e main roads. These 
conveyors t r a n s p o r t the c o a l t o underground l.)Hdiag c e n t r e s 
-vhere the tuba are loaded before being vfound t o the s u r f a c e . 
Gradients undergroimd are f a r from constant and i t i s n u i t e 
common t o have thre e or f o u r d i f f e r e n t I n y o u t s o f haulage 
i n the one c o l l i e r y . I n the passing o f coal from the seam, 
tuba may be loy?cred do.vn steep 3 r a d i e n t s , along l e v e l roads 
and then hauled up i n c l i n e s bofore reaching the p i t bottom. 
The one l a y o u t of rope cannot bo adopted i n a case l i k e t h i s 
^nd 30 coal may be hauled by t h r e e d i f f e r e n t methods i n i t s 
jo.irney from tico t o t i h a f t . Chaos w i l l r e s u l t i f a w e l l de-
signed ;r.lnn o f haulf^ge i s not ndopted anr^ R B a c o l l i e r y ifc 
c o n s t a n t l y expending the haulage system must be arrnnp^ed t o mee 
a l l the demands .vhen the undergr ound .workings have reached the 
extreme boundaries of the co-^l i e r y l easehold. 
UNDERGROUND T R A N S P O R T . 
SMALL COMPRESSED AIR AUXILIARY HAULER 
— UNDERGROUND TRANSPORT. — 
250 H P MMN N^o TML ROPE HAULAGE 
5 7 5 H P MAIN AND TAIL ROPE: HAULAGE. 
bATTERV L O C O H O T I M E C A P A B L E O F DRAV^ING 11 ToNS. 
— U N D E R G R O U N D T R A N S P O ^ -
7 
A 
T R A N S P O B - T OF C O A L M.ONG H A \ N ROAD TO LOADIMC S T A T I O N 
"ft, 
8 
UNDKKGROUHD ^ 01 3U.x0.rf. f i l l u s t r a t i o n s - Pages 9 .1 10.) 
To-day lie hnve a number o f s h a f t s which exceed 
2,500 f e e t i n depth and workings which are more than 3,000 f e e t 
below the s u r f a c e . ( I n one c o l l i e r y i n j^ancashire 3,800 f e o t 
h.«s j u s t been reached and as time goes on our c o l l i e r i e s 
must extend t h e i r worjcinf^s both l a t e r a l l y and i n depth,) 
The increasin.^ depth o f working i n t r o d u c e s many complicated 
problems since g r e a t e r pressures occur and, t h e r e f o r e , under-
ground support has t o be c a r e f u l l y considered and the methods 
of workini? the c o a l t o s u i t the c o n d i t i o n s m o d i f i e d , A h i l e 
wood supports may give s a t i s f a c t o r y r e s u l t s , f o r economical 
and safe working o f c o a l more e l a b o r a t e forms o f support have 
t o be adopted i n many deep "jorkings. A.t the "face'' s t e e l sup-
p o r t s are now e x t e n s i v e l y used w i t h e x c e l l e n t r e s u l t s . The 
use o f s t e e l i n t h i s connection has r e s u l t e d i n the l o w e r i n g 
o f c o s t s as the props «re e x t r a c t e d and rep l a c e d nearer the 
face as the workings advance, whereas when wood i s used most 
of the props nre l e f t i n the waste and never recovered. Jiesides 
bein?^ more economical than wood the use of s t e e l r e s u l t s i n 
more e f f i c i e n t g e t t i n g o f the ootil ,ind i n s a f e r working. The 
su r r i o r t o f the main roads by wood i s now being r a p i d l y r e p l a c e d 
by more ela b o r a t e methods such as s t e e l , masonry, b r i c k w o r k 
and r e i n f o r c e d concrete. O f f i c i a l Government Koports s t a t e 
t h a t appro •cimately six:ty f i v e per cent o f the a c c i d e n t s i n 
mines are caused by f a l l s o f ground ^ t h e r e f o r e underground 
support must r e c e i v e c a r e f u l c o n s i d e r a t i o n by a l l o f f i c i a l s 
and workmen. 
T H E : Co/vL. FACE - R O O F 9, U P P O P T E O 
THE Co^L FACE- ROOF 5UPPORT£0 
H Ai N Ro/vD S U P P O R T t o B X W O O D . 
\ 
JO. 
JNDERGROUND ROOF SUPPORT 
^ A i N ROAD SUPPORTED BV S T F F I ARCHES 
I I . 
YEIjTIi.^TION and the fAKYIilimoi^ o f £Xi:i.u3Iw'Ho I n ^ 
( i l l u a t r H t i o n a - Pagea 13,14. 
In), Mine F^^ng, 
I n ord*-"r t o o b t a i n aafe and CGono-Tiio?--.l vvorking of m i n e r a l s 
v e n t i l a t i n g fanr. o f hif.h capacity must be i n s t a l l e d on the sur-
face nnd the uad^^rgronnd la^^out of the .vorkln.^fc must be such 
t h a t the f u l l advanta>^e o f the v e n t i l a t i n g machinery i s obtained. 
The f a c t o f g r e a t e r fieptha bein^j reached makes e f f i c i e n t v e n t -
i l a t i o n o f a c o l l i e r y s t i l l nore d i f f i c u l t e f^ a temperature r i y e a 
-vith increawin,«5 depth nn(H,;-iinoe t h i s i s u s u a l l y nocoiapunicd by 
*-'n iacrease i n the humidity o f the ^ l i r , t h e h e a l t h o f the vvork-
men m^ iy be i i i p a i r e d and the output ^vorioualy a f f o c t e d i f the 
v e n t i l a t i n ' c u r r e n t i s inadequate. 
The main oh,^^oct o f v e n t i l a t i o n i s s t a t e d i n the coal Uines 
Re g u l a t i o n Act,1911, Section ^^9,1, v i . ^ . , "An nde nrnte ainount o f 
v e n t i l a t i o n s h a l l be c o n s t a n t l y produced i n every nine t o d i l u t e 
or render harmless inflammable or noxious gasea." I n the Act the 
standard o f v e n t i l a t i o n i s d e f i n i t e l y s t a t e d ^nd no p a r t o f a 
mine i s coneid-^red snfe unless i t contains not l e s s than 19.^ o f 
oxygen and not more than 14 j of carbon dio:cid0. I n order t o 
comply v-yith those requirements many l a r ^ e c o l l i e r i e s hr;vo i n s t a l l e d 
fans which are capable of pa^-sin?, up t o h n l f a m i l l i o n cubic f e e t 
of a i r per minute t h a t , i s , about lOQO tons o f r i r i^er hour. 
( b ) . i.line Uases and t h e i r Dangers. 
"ij'iredamp*' i s the name gi v e n t o the nost coramoij inflammable 
gaa met .vlth i n c o a l n i n e s . This gas mainly c o n s i s t s o f methane 
or c a r b u r r e t e d hydrogen (CH4) and I s exuded from the pores o f the 
c o a l ?^ nd from the ^breaks" i n the s t r a t a i n close p r o x i n i t y t o 
the coal seams. The q u a n t i t y o f firedamp pag^od i n t o the a i r 
v a r i e s w i d e l y but one case may be c i t e d , whicii althoui^h ex:ception-
a l l y his^h, shovs the n e c e s s i t y o f havin^T adequate v e n t i l u t i j g t n g 
arransrements. I n t h i s p a r t i c u l a r c o l l i e r y over t e n m i l l i o n cubic 
f e t t of firedamp viere di8Charp;ed i n twenty-foiar hours and t h i s 
continued f o r some t i .e. I n most c o a l mines firedamp i s present 
and, t h e r e f o r e . 
t h e r e f o r e . / great care raust be e x e r c i s e d i n order to prevent i t s 
reaching dangerous p r o p o r t i o n s . 
Jiredam;' i e p h y s i o l o g i c r l l : ? i n e r t but ;^hen i n c e r t a i n p r o -
p o r t i o n s i t is h i i ^ h l y e x p l o s i v e . 7\e m^j a s c r i b e the cause o f 
p r f t c t i c a l l y n i l undr^rground exnlooions t o the };rosence o f t h i s g«s. 
Other gnses found i n nines are carbon d i o x i d e and carbon monoxide, 
both sjases bein,^ formed by the chemical a c t i o n of the o.-:;ygen o f 
the a i r and the c o a l . C>irbon d i o x i d e , filthou.-^h not poisonous, 
i s an i n e r t ^as and t h e r e f o r e dangerous to l i f e i f present i n 
c e r t a i n p r o p o r t i o n s . On the other hand. carbon monoxide i s h i g h -
l y poisonous, as l i t t l e as l,o causing death i f breathed f o r a 
s h o r t time. 
I n order t o avoid s e r i o u s accunui'itions o f gas underground 
an e f f i c i e n t v e n t i l a t i n g system i s obviously nececsary but aa 
the dan>"!;er o f gas i s ever present jaa*d a l l /Jorkmen should be t r a i n -
ed i n t h e i r d e t e c t i o n f^nd those i n charge ^ ^ e l l conversant i^vith 
the behaviour anrj treatment o f gases and, f u r t h e r , v?ith the theory 
and p r a c t i c e o f v R n t i l a t i o n . 
(c) , The Ban.^ers o f Coal Pust. 
Another danger e x i s t i n g underground i s coaldust vjhich, ,vhen 
r a i s e d i n a c l o u d , hrts h i g h e x p l o s i v e q u a l i t i e s . Dr^n^^erous gases 
are only found i n i s o l a t e d p a r t s of the mine but coaldust i s pres-
ent throui^hout. To counteract i t s e x p l e t i v e p r o p e r t i e s a i l p a r t s 
o f the mine are t r e a t e d p e r i o d i c a l l y v^ith i n e r t duet so t h a t the 
combustible content o f tve mine dust s h a l l not exceed 50^ -^ . The 
carryin.^^; out o f t h i s o p e r a t i o n has, t o a g r e a t e x t e n t , e l i m i n a t e d 
the p o s s i b i l i t y o f an e x p l o s i o n being propngated throu^^hout the 
underground .7orkings. 
(d) . The Sources of Explosions. 
I n order t o prevent e x p l o s i o n care must be taicon t o reduce t o 
a miniwim any p o s s i b l e source of i g n i t i o n , l i i g h t i s a necG^^:-,ity 
underground but every l i g h t , no matter of what x i n d . i s r. p o t e n t i a l 
p o t f i n t i a l / dan.?er and, t V o r e f o r o , a l l sa:*etv 1 Tnps are r e q u i r e d 
t o pftss an o f f i c i a l Governm^;nt t o s t before nfiing used underground 
but i t rpst.s v i t h the .vorkratUi t o SGO t h d t ho Ui^eij the lamp .vith 
care v h i l e i t i y i a l i i a pobaetjaion. 
The use o f oxploaivoQ f o r both c o a l and atone i a nocoa&ary 
i n every o o i l i e r y ?vnd alth0u.:_^h onli? "jjermitted'* e'^piosivea ma^ ' be 
U8ed, none i s devoid of f l t i i n e , and cortainl^ b i a t s t i n g o p e r a t i o n s 
i n the ^ nine nre. the most l i k e l y K0urce» o f i g n i t i o n . The " p e r m i t t e d " 
e x p l o s i v e i s only tiafe i f the B h o t f I r e r s rnd firorrien c ^ r r y out t h e i r 
d u t i e s accjrc^ing to i n s t r u c t i o n e l a i d do/vn i n the Coal :iines Act. 
E l e c t r i c a l arparatue i s another p o s s i b l e vsource o f e x p l o s i o n 
nnd, t h e r e f o r e , only R))nflratue; '^vhich hr s passed o i f i c i a i t e s t 
may be used underground. I t i s , hoTtfever, a matter of extreme im-
portance t l - r : t f ^ l e c t r i c a l a-pliances sho;ild be i r i ^ s t n l l e d by exper-
ienced m^n and th&t t)jey .should be kept i n »^ ood c o n d i t i o n , i n order 
to prevent accident due t o open spF^rl^in^. 
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I n p r a c t i c a l l y a l l coal mines ther e is ?n inr;redti o f water 
from the adjacent s t r a t a and t h i e ^'^ater has t o be c o l l e c t e d from 
a l l p a r t s rnd r'.iised t o the i-urface through pipes vhich are i n -
s t a l l e d i n the s h a f t . The e l i m i n o t i o n of the water from the work-
ings depends on the undorgroiuid iP'yout and n a t u r a l dr;:;in?ige t o 
the ah . f t bottorri i s the i d e a l method. Xhia, ho ;ev-er, i s not a l -
ways )>os.sible and pumps d r i v e n by compressed a i r or e l e c t r i c i t y 
have t o be i n s t a l l e d inhye i n order t o coro/ej the v. t o r t o the 
sump from ^ h i c h the main pump conveys i t t o the surface. 
" ' uRB iNE P U M P 
10.000 G A L L O N S P E R M I N U T E 
dURF^ C'- ARH.iIiGE :i:!^lTo, ( I l l u s t r a t i o n s - Pages 17, 16 & 1 9 ) . 
The c o a l , on reaching the s u r f a c e , i s c l a s s i f i e d i n t o l a r g e 
find small Bi?;es, The former i s passed over t r a v e l l i n g b e l t s 
where the stone i s tnken out b^ ? hand .vhile the "smalls" are cleaned 
b^ h y d r a u l i c or pneumatic methods. The product o f f=i c o l l i e r ^ ' must 
be o f hi^hatoL q u a x i t ^ and, therefor?*, e f f i e i e a t c l e a n i n g i a o f 
v i t a l import-v-nco end deinands olooe s u p e r v i s i o n on the p a r t o f the 
mana^i^er nnd the ^ :urfaco o f f i c i a l s . 
I n a modern c o l l i e r y the surface p l a n t i n c l a d e s t h e f o l l o w i n g : -
( l ) . Cosl f l - ^ n t f i'rf^naport to screens, pickin;-^ b e l t s , 
WRHh^r, '^tc. 
P i a n t f o r d i s p o s a l o f -^ebriri. 
Steam Pl a n t ( B ^ ^ i l e r s , steam t u r b i n e e j , e t c . ) 
(41. Ventllatin.'^ if'an. 
(51. Compresse'5 Mr ^nd E l e c t r i c a l p l n n t . 
(6) . '.Vindinsr Gear. 
(7) . ,Vorrt&hops, fmechanical, e l e c t r i c a l and j o i n e r i n g shop). 
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The f o l l o w i n g f i r m s have k i n d l y s u p p l i e d photographs 
w i t h permission t o i n c l u d e them i n t h i s v?ork:-
il e s s r s nu.^ '.h Aood 8c Co.Ltd., IJevvcastle. 
" diemens-Schuckert }k Co.i*td, , i^ondon. 
" John T u l l i s 'c C o . i j t d , , Glfi8?o:v. 
" The Contiett I r o n Co.xitd., Gonaett. 
" iidavor & Coulson,i.td . , Glasgow. 
" Anderson 6^. Boyes.utd. , " 
" The B l a n t y r e Knginoering Oo.jjtd., ^/lasgow. 
" M e t r o p o l i t a n - V i c k e r s A Co.xitd,, ijondon, 
" The J e f f r e y Liamond Co.xitd., A a k e f i e l d . 
" Joseph Evans & C o . u t r i . , v\olverhampton. 
Davirfon A, Co.i.td., B e l f a s t . 
The Pulsoraeter En;^ineering Co.x.td. , London. 
The o.vners o f t h e f o l l o w i n g p u b l i c a t i o n s elso granted 
permiosion t o i n c l u d e photographs:-
"The C o l l i e r y Guardian.'' 
" C o l l i e r y ^n.-rineering". 
"What every minin.^ man should know" issued by the 
Safety i n Uines Research Board. 
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C H A P T S K I I 
A H i s t o r i c a l Hevie v of i^iining Education. 
The Rim o f t h i s Chripter i s t o sho« t h a t the 
beginnings and e a r l y development o f mining 
education "were due t o the a p p a l l i n g mine 
d i s a s t e r s which occurred p e r i o d i c a l l y i n a i l 
p e r t s o f Great B r i t a i n . References t o these 
c a l a m i t i e s are, t h e r e f o r e , ma-da throughout 
the chapter and HIBO t o the muny Royal Com-
missions vshich were appointed t o enquire 
i n t o the mining c o n d i t i o n s e x i s t i n g a t the 
v a r i o u s p e r i o d s . Special r e f e r e n c e i s made 
to those p p r t s of the o f f i c i a l r e p o r t s con-
nected vffith Minin^: Education. 
A H13T0RiCAi. h£VX£>V Oj^ ^lIinNG EDUCATIJI^, 
B i r t h o f the G e o l o g i c a l purvey and Mining Record j f f i c e . 
I n 1816, v . i l l i a m Smith, a surveyor by p r o f e s s i o n and 
w i t h no wealth t o undertake g r e a t t h i n g s , p u b l i s h e d the 
f i r s t g e o l o g i c a l mnp o f England. The p u b l i s h i n g o f t h i s 
map a t t r a c t e d a t t e n t i o n t o the science o f geology ?md we 
f i n d t h a t eminent men, among whom was no ot h e r thf^n the 
Prince Consort, became impressed .vith the importance o f 
the s u b j e c t . Henry de l a Boche c a r r i e d on the work o f 
Smith pnd, pt h i s own expenfee, mnde a c a r e f u l and p r o -
1^nged study o f the geology o f England. Ke f e l t t h a t the 
survey o f the m i n e r a l resources o f t h i s country s h o u l d 
not only be c a r r i e d out immediately but t h a t the s t a t e 
should recognise i t s importance and also i t s economic 
advonta.-'te to the n a t i o n . I n 1832, a f t e r much s t r i v i n g 
w i t h the B r i t i s h Government, the Geoj.ogical Survey o f the 
B r i t i s h I s l e s was e s t a b l i s h e d and recognised as an i m p o r t -
ant o f f i c e o f the Government. 
The l a c k o f g e o l o g i c a l knowledge was being f e l t i n 
a l l mining d i s t r i c t s and, as one example o f the ignorance 
which p r e v a i l e d , the o l d proverb "no coal under l i m e s t o n e " 
was d i f f i c u l t t o d i s p r o v e , w i t h the r e s u l t t h a t c o a l mining 
on the Tyne and Tees was Jeopardised. The importance o f 
keeping g e o l o g i c a l and n i n i n g r e c c r d s was P I S O recognised 
by the B r i t i s h A s s o c i a t i o n J^nd ^ n nppeal was made to the 
State f o r a b u i l d i n g t o hoiise these t r e a s u r e s . Two houses 
near Ch^^-ring Cross, i.ondon, were granted to ijenry de l a 
Beche and so the f i r s t ^ l i n i n g Record O i i f i c e was e s t a b l i s h e d . 
A l a b o r a t o r y was attached where geolo,p;ical and mining mat-
t e r s c o u l d be d e a l t w i t h . 
I n 1851 a new Museum o f p r a c t i c a l Geology and Mining 
Record O f f i c e was opened by the r r i n c e Consort. This was 
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was/ t o be the f i r s t home o f the Koynl school o f Mines. 
Be-?lnnin.g; and r^evelopment o f I J i n i n ^ Education. 
I n 1838, S i r Chi^rles Lemon, a n a t i v e o f Cornwall, 
issued c i r c u l a r s t o a l l the mino o.vners i n t h a t county 
and mfide t h i s l i b e r a l o f f e r : - ";Tith a view, t o a s c e r t a i n -
ing how f a r t h e r e i s a r e a l demand f o r such (mining) 
i n s t r u c t i o n , 1 w i l l take on mj^self the r e s p o n s i b i l i t y ? 
o f fin e iperlment f o r two i^ears. I f I should f i n d , on 
co n s i d e r i n g the d e t a i l s , t h a t m^? pl a n o f f e r s a reason-
able measure o f success I w i l l endow the i n s t i t -
u t i o n i n such a way as s h a l l a f f o r d a reasonable hope 
o f i t s permanence." A The i / r o j e c t never m a t e r i a l i s e d 
owing t o the l a c k of support from the mine owners. 
From 1840 t o 1845 a p p a l l i n g mine expl o s i o n s 
occurred a l l over B r i t a i n i n v o l v i n g the l o s s of hun-
dreds of l i v e s . A Roynl Commission was appointed and 
i n 1849 presented t h e i r r e p o r t t o the House o f Lords. 
Keferrin*^ to education the Henort s t a t e s "Among those 
best q u a l i f i e d t o speak upon the p o i n t , n wnnt appears 
to be f e l t o f f a c i l i t a t i o n s f o r a c q u i r i n g mining edu-
c a t i o n such as p.Tfi provided b^ ? the mininj^ schools 
e s t a b l i s h e d i n the p r i n c i p n l mining f ^ l i s t r i c t s o f the 
c o n t i n e n t , a p p a r e n t l y w i t h the most b e n e f i c i n l r e s u l t s . " 
ii^ u r t h e r , i n 1850, i n a Report on i^ine V e n t i l a t i o n 
by John P h i l l i p s , i^'.K.S., the f o l l o w i n g statement occurs:-
"To p r o v i d e easy and sure means o f i m p a r t i n g the due 
amount o f p r a c t i c a l and s c i e n t i f i c requireraents t o the 
managers o f mines, w e l l - a p p o i n t e d p r o v i n c i a l mining schools 
s u i t e d t o a l l grades and d u t i e s o f mining o f f i c i a l s are 
e s s e n t i a l " . These were the f i r s t o f f i c i a l statements t h a t 
were made on the l a c k o f edu c a t i o n among those h o l d i n g 
K C i r c u l a r t o Mine Agents on "Safety i n Mines", 
by S i r C.Lemon. 
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h o l d i n g / r e s p o n s i b l e p o s i t i o n s i n raining. There had 
been 100 years o f d i s a s t r o u s explosions before i t was 
r e a l i s e d t h a t these catastrophes i^vere t o a g r e a t e x t e n t 
due t o the ignorance o f the mining o f f i c i a l s . No r e f -
erence was made t o the n e c e s s i t y of educating the miner 
as v e i l as the o f f i c i a l . 
S i r Henry de l a Beche, r e a l i s i n g the ignorance 
o f t e c h n i c a l matters nmong those eng?^ged i n the .laining 
i n d u s t r y , plended the cause f o r a N'^tional School o f 
Mines being e s t a b l i s h e d and i n an pdrlress g i v e n i n 
p u b l i c he s a i d , "The inportance o f the mi n e r a l w e a l t h 
o f the United Kin^^dom f a r exceeds t h a t of any o t h e r 
Europe^m State ami f u r n i s h e s f o u r n i n t h s o f raw mater-
i a l d e r i v e d from a l l Europe, Although the annual value 
o f the m i n e r a l produce o f t h i s Kingdom araounts to 
£24, 000.000 ( Twenty-four M i l l i o n i^ounds) and the 
c a p i t a l and labour employed i n i t s e x t r a c t i o n and 
a p p l i c a t i o n represents a much l a r g e r sura, no sc h o o l , 
having f o r i t s s p e c i a l o b j e c t the i n s t r u c t i o n o f per-
sons engaged i n mining o p e r a t i o n s , has yet been estab-
l i s h e d i n the United Kingdom." A 
The ov-jnere o f the mines were also demanding a 
b e t t e r education o f t h e i r r e s p o n s i b l e employees. P i t s 
were being sunk t o deeper l e v e l s , v e n t i l a t i o n , o r , 
r a t h e r , the l a c k of i t , was c r e a t i n g a s e r i o u s problem 
and expl o s i o n s continued t o accur a t regul^^r i n t e r v a l s , 
i n v o l v i n f ^ heavy l o s s o f l i f e . The miner wns becoming 
alarmen by these repeated d i s a s t e r s and the p u b l i c who, 
up t o the present t i m e , had been i n d i f f e r e n t t o the 
i H i s t o r y o f the Hoyal School o f Mines by M.Eeeks. 
t h e / miner's l o t , now appealed to Parliament f o r some 
form o f l e g i s l a t i o n . The miners' poet even pleaded 
the cause 
Was t h e r e ever so s l a v i n g and s l a s h i n g a t r a d e 
Such a trade AS t h i s h o r r i b l e hewing, 
I wish I ' d been bred t o the plough and the spade 
To b u i l d i n g or baking or brenvin,^. 
I'm up i n the morning a f o r e i t i s l i g h t 
And do.vn i n the p i t i n the dark 
And t h o ' I get home n f o r e i t i s n i g h t 
I'm asleep from my t e r r i b l e wark. 
On Hovember 6 t h , 1861, the Government School o f 
Mines was opened. The purpose o f t h e Schoox was s t a t e d 
t o be as f o l l o w s : -
"The e d u c a t i o n a l course o f t h i s school 
d i f f e r s e s s e n t i a l l y from t h a t g i v e n i n Colleges, 
where general education i s the primary o b j e c t . 
Although i t i s intended t o give general i n -
s t r u c t i o n i n science t o those who may r e q u i r e 
elementary knowledfje, s t i l l the c h i e f object 
of the i n s t i t u t i o n ( t o vhich e v e r y t h i n g else 
i s s u b s i d i a r y ) i s t o give a p r a c t i c a l d i r e c t i o n 
t o the course o f study so as t o enable the s t u -
dent t ; e n t e r w i t h advantage upon the a c t u a l 
p r a c t i c e o f mining or of the a r t s which he may 
be c a l l e d upon t o conduct." 
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'A'lth regard t o the numbers of stu d e n t s a t t e n d i n g the 
Government School o f Mines, complete success could not be 
claimed. The numbers e n r o l l e d were as f o l l o w s : -
Session. M a t r i c u l a t e d . o c c a s i o n a l . T o t a l . 
1 8 6 1 - 5 2 15 49 64 
5 2 - 63 14 50 64 
5 3 - 54 18 47 65 
6 4 - 5 6 16 46 62 
5 5 - 56 17 48 65 
5 6 - 57 9 54 62 
5 7 - 58 11 45 56 
5 8 - 59 12 68 80 
I t i s , however, i n t e r e s t i n g t o note t h a t the l e c t u r e s 
i n general science 5?lven t o working men i n the evenings were 
completely s u c c e s s f u l . I n the f i r s t year approxi^nately 1,000 
attended and th r e e years l a t e r double the number a p p l i e d but 
could not he admitted. 
vVhlle i t may be said t h a t the Government School o f 
Mines fre-named the Hoyal School o f Mines i n 1861^ could not 
boast o f much success and t h a t i t actu«^lly drew no students 
from the minin^^ d i s t r i c t s , i t has t o be remembered t h a t t h e r e 
was no e d u c a t i o n a l f o u n d a t i o n on which t o b u i l d such s u b j e c t s 
as m i n i n g , geology and m e t a l l u r g y . About t h i s time Elementary 
Schools o f ki l n i n g were comnenced i n Cornwall, Glasgow, B r i s t o l 
and ,,igan but d i d not show much progress oaiii;', t o the l a c k o f 
the rudiments o f knowledge on the p a r t o f the s t u d e n t s . 
I n 1864 the i i i n e r s ' n a t i o n a l A s s o c i a t i o n (pred^asor 
of the .<iners* if'ederation o f Great j i r i t a i n ) presented a p e t i t -
i o n t o i^r^rliament u r g i n g "That a l l agents, overmen and c h i e f 
managers o f mines b^ s u b j e c t e d t o a s c i e n t i f i c examination 
and t h a t a c e r t i f i c a t e o f competency be p^iven by some q u a l i -
f i e d person, or Board o f T'.xaminers as your Honourable house 
may be plea.'^od t o d i r e c t , previous t o any mine being placed 
i n t h e i r charge." 
A f t e r t h i s r e p o r t was received a Select Comnittee o f 
the Eouse o f Com-ridns was formed t o i n v e s t i g a t e the m a t t e r w i t h 
27. 
w i t h / s p e c i a l regard t o the q u a l i f i c a t i o n s o f managers and of any 
other person h o l d i n g r e s p o n s i b i l i t y i n the mine. Up t o t h i s time 
no acknowled'^ement o f the State o b l i g a t i o n t o t h e workmen's causes 
had been made. This i s shown c l e a r l y i n a i i e p o r t submitted t o par-
li5>raent i n 1868 " i n Belgium more e s p e c i a l l y and i n Jfrance, 
the r i g h t of i n t e r f e r e n c e by th» State i n the management o f mines 
i s founded i n t h e i r being, feo some e x t e n t , s t n t e p r o p e r t y , and i s 
p a r t l y exercij?ed w i t h the o b j e c t of .securing t o t h e State i t s due 
share o f tho produce." This was i n r e p l y t o some claims t h a t had 
been made t h a t since c e r t a i n St«?tes i n Europe could i n t e r v e n e i n 
the mnna?Tement o f mines, there wns no reason why tho B r i t i s h Gov-
ernment should s t i l l p e r s i s t i n i t s idea t h a t i n t e r f e r e n c e was 
un c a l l e d f o r . ^Vfter the i n v e s t i g a t i o n , members o f the Comiittee 
reported t h a t although they thought i t d e s i r a b l e t h a t a l i t Lie 
at 
t e c h n i c a l knowledge would be h e l p f u l , they d i l not t h i n k i t / a l l 
necessary t o c a r r y the subject so f a r as tha i^iiners' A o s o c i a t i o n 
suggested "since the ownerc o f minos, i n a suraing t o themselves 
the u n c o n t r o l l e d s e l e c t i o n o f o f t i c o r s r<hQ-6e d u t i e s , so f a r as 
they concern the s a f e t y of thostS einxloy^d in mines are of a p u b l i c 
n a t u r e , take upon themselves both m o r a l l y and l e g a l l y , « g r e a t e r 
r e s p o n s i b i l i t y than .vould a t t a c h t o them i f t h e i r choice was l i m -
i t e d by l e ^ a l c o n d i t i o n s . " 
I t i s i n t e r e s t i n g t o note t h a t attempts were made by the 
miners i n M l o a , Scotland, t o form a school not f o r t h e te a c h i n g o f 
mining but f o r the g e n e r i l e d u c a t i o n of t l i e miners' c h i l d r e n . An 
old r e p o r t issued i n 1853 s t a t e s " Jj'rom t h i ^ i r removed L o c a l i t y 
the exc-^lient advantage o f the Scotch P a r i s h School cannot b e n e f i t 
them. They are. t h e r e f o r e , i n the same oredicar-^ent as the E n g l i s h 
miner but thoy must have t h e i r c h i l d r e n educated and have, 
t h e r e f o r e , formed a Society f o r t h i s purpose. i t i s a Society o f 
a g r e a t many years' standing nnd the only a d v a n t i t i o u s a i d we be-
l i e v e i t has had was a t f i r s t from the g r a n d f a t h e r o f the present 
E a r l o f j i a r r who gave a dona t i o n o f J:100 t o a i d i n e s t a b l i s h i n g 
i t . That i n s t i t u t i o n has worked w e l l f o r two g e n e r a t i o n s . " ( 1 ) . 
(1). "The Coal i»4ines—Their dangers and means o f s a f e t y . " j f a t h e r 
'.Vhile tho l a c k o f mining knowled^^e was t o bfi doplored 
no r e a l advance could be m«de u n t i l the elements o f e d u c a t i o n had 
been e s t a b l i s h e d . The I n d u s t r i n l H e v o i u t i o n was a c c e l e r a t i n g a 
movement i n t h i i j d i r e c t i o n , .-hilo i n mining the i n s t a l l a t i o n o f 
machinery f o r piimping «nd v e n t i l a t i o n had a l l e g e d of g r e a t e r depths 
bein,? reached w i t h . ubsequcnt g r e a t e r dangers from e x p l o s i o n s of 
firedamp. T h i s , i n i t s e l f , c a l l e d f o r g r e a t e r enlightenment o f a l l 
engaged i n the mininj? i n d u s t r y and, coupled v i t h the g r e a t indus-
t r i a l progress, education o f the masses became i m p e r a t i v e . I t may, 
t h e r e f o r e , be s? i d t h a t no r e a l s p e c i a l i s e d i n s t r u c t i o n was g iven 
t o miner-, ( a p a r t from t h a t - i v o n at the Roy??l School o f Mines) u n t i l 
the passing of the Education Act i n 1870 and not u n t i l 1880 was the 
b e n e f i t of t h i s Act f e l t i n any o f the branches o f t e c h n i c a l education, 
U n t i l the year 1872 no standard o f competency .7as r e q u i r e d 
f o r mine o f f i c i a l s w i t h the r e s u l t t h a t many men, who had no education 
whatever, -^r^r^ holr!in« res p o n s i b l e p o s i t i o n s i n the mining i n d u s t r y , 
but i n t h a t yeiir an I n t r o d u c t i o n was made i n t o the code o f mining 
l e g i s l a t i o n s t i p u l a t i n g t h a t i l l mine managers should be examined 
before be in? allowed to ho id the p o s i t i o n . B i l l s vere i n t r o d u c e d 
i n t o ri"iriia:riont i n 1869, 1870 and 1671 r e s u l t i n . 3 i n much con t r o v e r s y 
but f i n a l l y the Act was passed i n 1872 . This Act s t a t e d t h a t mines 
of c o a l , s t r a t i f i e d i r o n s t o n e , shale and f i r e c x a y must now be under 
the c o n t r o l and d a i l y s u p e r v i s i o n o f a manager .vho must be a h o l d e r 
of a c e r t i f i c a t e granted under the Act. Persons aj.roady i n charge of 
c o l l i e r i e s , on e s p e c i a l a p p i i c t l i o n being made to the Mines Depart-
ment, were grnntod c e r t i f i c a t e s . 
Tho n e c e s s i t y of of.Cicials of mines h o l d i n g c e r t a i n n u a i -
I f i c a t i o n B r e s u l t e d i n the s e t t i n g up o f an Examination i3oard i n 
each mining d i s t r i c t t o c a r r y out the a d m i n i s t r a t i o n . These boards 
were appointed by the Secretary 0 L" State and each was composed o f 
ten persons, three r e p r e s e n t i n g tho owners, thre e r e p r e s e n t i n g the 
workmen, three o f f i c i a l s and one i n s p o c t o r o f mines. Kach board 
had i t s ovn standard o f q u a l i f i c a t i o n and also s e l e c t e d i t s own ex-
aminers. This system was continued f o r 16 years but i t was c e r t a i n l y 
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c e r t D i n l y / open t o c r i t i c i s m o-Ung t o i t s l a c k o f u n i f o r m i t y . 
I n 1837 r.n Act o f P^rlia.nent was paasGd i n which t.vo d i f f e r -
e n t stnnd irdB o f examination were i n t r o d u c f ^ d . One o f these v»6.b t o be 
taken by r ersons d c s i r i n s o f being mjinagers o f mines .Thile the o t h e r 
'j^as set t o s u i t -sorkin?^ miners. The major p o r t i o n o f the I r t t o r exam-
i n a t i o n '.vas arranrp;ed nlon^? p r a c t i c a l l i n e s and bucoesaful cunaidates 
'.^ ere allo-.ved t o hold the p o s i t i o n of under-mnnager i n M mine. The 
Mana.^er*s ( or t^'lrst CiaHs) C e r t i f i c a t e was r a i s e d i n standard, making 
i t necessary f a r the candidates t o have a more advanced t e c h n i c a l 
fcnowled^e o f t h e i r s u b j e c t . Another s t a t u t o r y c o n r l i t l o n adoed made i t 
compulsory f o r candidates t j hj-vo f i v o years p r a c t i c a l o ^ j e r i e n c e be-
f o r e t a k i n g the Gicarnination. 
UT) t o t h i s time mining education hud been confined t o those 
i n circumstances ^ h i c h p e r m i t t e d of t h e i r t r a v e l l i n g t o and a t t e n d i n g 
classes i n the iarp ; e centres There -.^ ere \^ery fovV students from the 
ranks o f the vorlrin.'^ miner. Local evening school;:?, ho.fever, began 
t o be formed a f t e r the Technical I n s t r u c t i o n Acts o f 1889 and 1891 
and the Local >:ation Act o f 1690 had been pcssed. The ^orkln?^ miner 
f o r the f i r s t t l le ^^as gi v e n f a c i l i t i e s t o o b t n i n evenin^^ I n s t r u c t i o n 
en tho a r t o!' Tdning. 
I n 1906 a Royal ComTiission vgas anpointed " t o enquire i n t o 
Find r e p o r t on c e r t a i n questions r e l a t i n g ; t o the h e a l t h «nd s a f e t y o f 
miners and the a d m i n i s t r a t i o n o f the i i i n e s Act." I n r e f e r r i n g t o the 
necessary ou.«5llfications f o r o f f i c i a l s o f mines the Comdttffe condeMi-
ed the .vholc: method o f examination. Their c h i e f ob.^eetions 7?ere as 
foilovvs: -
(1) . Thet the e x s i i i i n a t i o n had not kept i n l i n e w i t h s c i e n t l i i c 
progress, 
(2) , The t o t a l l a c k of u n i f o r m i t y betveen the d i s t r i c t s . 
{'6), I n t e r p r e t a t i o n o f the s t a t u t o r y c o n d i t i o n s not the same 
i n each d i s t r i c t . 
As on e«iraple o f the knowied.^e re quired by candidates and 
also the d i v e r s i t y o f s u b j e c t s I n the separate d i s t r i c t s , the f o i l o w i r 
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f o l l o w i n g / p a r t i c u l . ' i r s token from " I n s t r u c t i o n s t o Candidates" 
are g i v e n : -
( 1 ) . Brouj?hty ^.^rry 1888. 
Candidates w i l l be e/.amined i n the f o i l o . U n g s u b j e c t s : -
( 1 ) . The Copl liineB Act General Knowled.^e. 
(21 . V e n t i l a t i o n , T h e o r e t i c a l f.nci F r d c t i c a l / j i o 7lert,'.e. 
{'6). Modes o f working c o a l , i r o n s t o n e and other m i n e r a l s . 
(4) . o i n k i n g , f i t t i n g and pumping vsith the theory o f the 
steam engine, 
(5) . .Vlnding, haula?;o ana s t r e n g t h o f m a t e r i a l s . 
( 6 l , undorf^round surveying and drawing. 
( 7 ) . A r i t h m e t i c up t o f r a c t i o n s w i t h c a l c u l a t i o n s o f 
areas and v e l o c i t i e s . 
( 2 l . Northumberland D i s t r i c t . 
Candidates -^111 be examined i n the f o l l o w i n g s u b j e c t s : -
( 1 ) . Ordinary education—Keadin.^ wr i t i n - ^ , and a r i t h m e t i c . 
( i 2 l . EnUn^jerin.'?--ganeral p r i n c i p l e s , i n c l u d i n g pumping. 
('^). P r a c t i c a l k ' l n i n g - - s i n k i n g , .working, t i - r i b e r i n g , 
bratcicin,^; and v e n t i l a t i o n . 
(4 I . The nature and p r o p e r t i e s o f Rases. 
( 5 ) . The d u t i e s o f ?. m^ na.'^ er as described by the Mines Act, 
(3) . „eKt L'^ncashire and Korth .I'alas. 
Candidates .vi.Ll be e.camlned Iri the f o i l , ving s u b j e c t s : -
(1) . The p r a c t i c a l working o f uiines i n the mining d i s -
t r i c t o f .est i,ancashire Dnd J5}orth ,.r,les, i n c l u d i n g 
the p r o v i s i o n s o f the coal .Klines Act, 1887, and the 
p r i n c i p l e s o f raecl-ianics, 
jwote:- The a t t e n t i o n o f candidates i s d i r e c t e d t o 
Goodwin's " P r i n c i p l e s o f Mechanics" or other tex:t-book 
on the s u b j e c t . 
(2) . Xii oxajnin . t i o n on "A P r o e t i c a l Tre^itise on the Oases 
met w i t h i n Coal ;^lnes an-"! the General p r i n c i p l e s 
o f V e n t i l a t i o n , " by J . J . i t k i n s o n . 
(4) , iHottlngham and Derbyshire. 
Candidates v i l l be exaiOxned in the f o l l o w i n g .subjects:-
(1) . ' r l t i n g , 
(2) . A r i t h m e t i c . 
( 3 ) . The winnin;^ and working oi* mines o f c o a l , mines of 
s t r n t i f i o d i r o n s t o n e , mines o f shale and mines o f 
f i r e c l a y . 
(4) . IJachinery. 
(5) . V e n t i l a t i o n , 
(6) . S'lfet:/ o f :,:ineB and miners and opening works ai-'ter 
b e i n i j closed f o r a p e r i o d . 
(7) , Surveyin-;^ and plans. 
A v i v a voce t e s t on the forpgoin:> w i l l f\l:.o bo g i v e n and 
candidat-^s w i l l /;.lso ho. examined i n re a d i n g . 
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( 5 ) . South V^ales. 
Candidates w i l l be examined i n the f o l l o w i n g s u b j e c t s : -
(1) . V r i t i n g from D i c t a t i o n and c o r r e c t i n g s p e l l i n g . 
(2) . (Jpology of south ".Vales Coal i T i o l d , 
( 2 ) . A r i t h m e t i c . 
(A), i,onl Ivlines Act 1887. 
( 5 K Th(^ v/orking and winning o f c o a l , s t r a t i f i e d 
i r o n s t o n e and f i r e c l a y , 
( 6 ) , i r a c t i c o >ind theory o f v e n t i l a t i o n . 
( 7 ) . I r a c t i c t ^ . l kno^yledge o f the rn- chinery and b o i l e r s 
g e n e r a l l y i n use i n c o l l i e r i e s . 
(8) . Underground Surveying. 
I t can bo e a s i l y seen by comparing the«e schemes o f 
work ho'.v d i v e r g e n t the stand&rds ^vnre. I t i s f i l s o s t r i k i n g the 
amount o f knowledge t h a t was r e q u i r e d as e a r l y as 1888 before 
any persoix could hold a p o s i t i o n o f r e e p o n s i b i l i t y i n the min-
i n g i n d u s t r y . 
The coranitision o i 19u6 olso s t a t e d t h a t d i s t r i c t Boards 
should be abolished and one c e n t r a l Examination Board e s t a b l i s h e d 
and t h a t fjxa.m I n a t i o n s should be held jji m u l t a n e o u s i y i n seven 
centres o f the p r i n c i p a l c o a l f i e l d s o f tho country^ I t was 
also recommended t h a t each candidate s u b m i t t i n g h i m s e l f f o r exam-
i n a t i o n should at l e a s t be t / j e n t y - f i v e years o f age and should 
be r e q u i r e d t o show t h a t he had had an a l l - r o u n d experience i n 
raining. A v i v a voce t e s t was al s o recommended as being e s s e n t i a l 
since i t gave the candidate the o p p o r t u n i t y o f supplementing 
h i s w r i t t e n work and acted as a t e s t o f b i s general knowledge. 
I n a B i l l presented t o Parliament i n 1911 a l l these 
proposals were i n c l u d e d . The C e n t r a l Bo«rd o f Examiners was com-
posed o f 15 members who were represented as Tollows:-
( 1 . ^ Six r e p r e s e n t i n g the owners or Mgentn o f mines 
or mana)>;ers o f mines or mining engineers. 
| 2 ) . S i x r e p r e s e n t i n g the workmen employed i n mines. 
(i5). one c h i e f i n s p e c t o r o f mines and two d i v i s i o n a l 
i n s p e c t o r s o f oiines. 
Two persons eminent i n mining and s c i e n t i f i c knowledge 
have been I n c o r p o r a t e d i n the Board since 1911 making a t o r a l o f 
17 persons. The present requirements r e g a r d i n g the q u a l i f i c a t i o n s 
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q u a l i f i c a t i o n s / o f mine o f f i c i a l s a r e , except f o r a few minor 
d e t f i i l s , as s t a t e d i n the Act o f 1911. 
oinco 1^J20 2iiiln!^, h d u c a t i o n l u i t oeen coribidcrafcly d e v e l -
oped o«!ing t o the aabistance providor? by the i i i i n e r s ' ..elfare i?'und 
from which Yhe been r.llooated approximately £750,000 t o the var -
ious fechemos i n connection w i t h U n i v e r a i t i e a , Colleges and min-
ing c e n t r e s throughout the co u n t r y . I n f i f t o ^ e n c o u n t i e s organ-
i & o r s g i v e t h e i r Ahole tiiae to the f u r t h e r a n c e of o d u c a t i o n 
among the miniiif^ cociiuuiiity. I n most c o a l - f i e l c i a evening classes 
arye hfeid i n ihe v i l l a g e s ^here the olameatary worl!' i s done and 
i n the l a r g e r to;^ns advanced centres have been i n s t i t u t e d f o r 
the b e n e f i t o f those :i'ho vfish t o a t t a i n the goal of I s t and 2nd 
Class C e r t i f i c a t e s . 
xiiach d e t a i l has been given r e g a r d i n g the l e g i s l a t i v e 
nspect o i mining knowiedgB but t h i s hrs been rendered necessary 
since i t vas t i r e a t l y cnie t o compuieion t h n t raining education 
began so e a r l y . I t has «lso t o be n o t i c e d t h a t before any per-
son can r i s e i n t h i s p r o f e s s i o n he raubt o b t n i n a very h i ^ h s t a n -
dard of t e c h n i c a l knowledge and,bearding i n mind t h a t t h i s hps 
been t h f case since 1872, I t i s r e a l i s e d t h a t the minin^. i n d u s t r y 
has f o r s i x t y years stood alone i n (iemandin>3 such d e f i n i t e q u a l -
i f i c a t i o n s from persons hoidin^^ ];osition3 o f r e s p o n s i b i l i t y . 4 t 
the same ti m e , ho'^ever, i t holds promise f o r the rank and f i l e 
s ince they are given every o p p o r t u n i t y of st u d y i n g and o b t a i n i n g 
the necessary c e r t i f i c a t e s e n t i t l i n g then t o f i l l the h i g h e r pos-
i t i o n s i n the i n d u s t r y . 
B i b l i o g r a p h y . 
The Transactions o f the I n s t i t u t e o f i i i n i n g i-ngineors. 1898-1930. 
"The Goal .Mlnes--Their Dan^^ers and leans of t i v f e t y " . 
J.iiathcr,1853. 
" C o l l i e r y ManR^^nment". (1876 ). J.Hyslop. 
'History o f the Royal School o f fines'*.ffl851--1920, by l.Reeks. 
"The Story o f the Durham bliner'' by Sidney Aebb. 
Government Reports 1847,ISr^Q,1864. 
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C H A P T E H I I I 
S t a t u t o r y Examinations i n f i n i n g w i t h C r i t i c i s m 
thereon. 
..inlng Education has always been c o n t r o l l e d by the 
requirements o f the Exaralnntlons as d e t a i l e d i n the 
Coal Mines Act and l i e g u l a t i o n s . I t i s , t h e r e f o r e , 
necessary t o i n c l u d e a chapter on t h i s s u b j e c t . IIo 
progress can be made i n mining education u n t i l the 
exa.minations are so arranged t h a t i n s t r u c t i o n t o the 
student mny be given i n a more comprehensive and 
o r d e r l y manner. A l t h t h i s aim i n view, the . v r i t e r 
has suggested a r e - o r g a n i s a t i o n and grouping o f t h e 
examination s u b j e c t s . Many references have been made 
t o the "Holland" Report and c r i t i c i s m has been based 
on the statements contained i n t h i s p u b l i c a t i o n . 
See Pa-^ e 54. 
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STATUTOKY KXAjMLlMATIOUd IB MINIUS w i t h CRITICIS.^ thereon. 
I n t r o d u c t i o n . 
Mention has already been made r e g a r d i n g the q u a l i f i c a t i o n s 
r e q u i r e d by s t a t u t e from persons who Intend h o l d i n g p o s i t i o n s o f 
r e s p o n s i b i l i t y i n the raining i n d u s t r y . These q u a l i f i c a t i o n s are 
l a i d down i n the Coal Minos Act and R e g u l a t i o n s . 
The o f f i c i a l examinations are as f o l l o w s : -
(1) . Examination f o r I s t Class (Menager's^ C e r t i f i c a t e of Competency 
(2) , " " 2nd " fundermanager'sl 
f 3 K " " Fireman's (Deputy, Examiner) C e r t i f i c a t e . 
(4) . " ^ S h o t f i r e r ' 8 C e r t i f i c a t e . 
(5) , " " Surveyor's " 
I n the c r i t i c i s m o f the examinations many rrference:- are made 
to the "Report t o the Secretary f o r i i i n e s o f the Committee appointed 
by hir-: t o ennuire i n t o the q u a l i f i c a t i o n s and r e c r u i t m e n t o f O f f i c i a l s 
o f Ainea under the Coal ^Ines Act." This Com-nltt3e was composed o f 
mining engineers and e d u c a t i o n a l i s t s under the chairmanship o f S i r 
Tho.ias h.Holland. About f i f t y witnesses from a l l a s s o c i a t i o n s connect-
ed w i t h mining were i n t e r v i e w e d j^nd a l l tae views s t a t e d embodied i n 
the i i e p o r t . I t was, t h e r e f o r e , thought expedient t h a t the Report 
should be taken as the basis o f c r i t i c i s m o f the present c o n d i t i o n s 
of examination, tho c r i t i c i s m being madn from an e d u c a t i o n a l p o i n t 
of view, 
l e t y^ nd 2nd Class C e r t i f i c a t e s o f Competency. 
There are two c e r t i f i c a t e s g ranted, vi7,. , 1st and 2nd Class 
C e r t i f i c a t e s o f Competency. An a p p l i c a n t f o r t h e f i r s t must be a t 
l e a s t 23 years of age and f o r the second at l e a s t ill yer^rs o f age. X 
An a p p l i c a n t must submit t e s t i m o n i a l s and c e r t i f i c a t e s o f 
h i s p r e l i m i n a r y q u a l i f i c a t i o n s as f o l l o w s : -
(1) . T e s t i m o n i a l s o f h i s s o b r i e t y and good conduct. 
(2) . A c e r t i f i c a t e o f p r o f i c i e n c y i n i T l r s t A id. 
(3) . A i^ireman's C e r t i f i c a t e f as to h i s a b i l i t y t o t e s t f o r 
Inflammable gas.) 
(4) . Record o f h i s p r a c t i c i l work I n mines.(The candidate must 
have not l e s s than f i v e years p r a c t i c a l experience ot not 
.less than three years i f he i s a h o l d e r o f an approved degree 
or diploma. 
A An a p p l i c a n t i s not r e g i s t e r e d as a h o l d e r o f a Second Class 
C e r t i f i c a t e u n t i l he a t t a i n s t h e age o f ;d3. 
55. 
To o b t a i n a C e r t i f i c a t e o f Competency the candidate must 
q u a l i f y i n a v v r i t t e n examination find o r a l t e s t . 
W r i t t e n Examination. 
D e t a i l s o f the examination subjectt; are as f o l l o v s : -
(1) . :.inninf> and .vorking; Geology. Boring and l i n k i n g . Hncier-
ground xiayout. iiachine . i l i n i n g . i^upport of hoofs and Sides. 
E x p l o s i v e s . 
(2) . Theory and P r a c t i c e o f V o n t i l a t i o n ; Gases met w i t h i n Mines. 
V e n t i l a t i o n o f Mines. D i s t r i b u t i o n o f a i r Underground, 
Safety xi?>nips, 
(3) . Explosions: Mine Gases. Conl Dust. Spontaneous Heating. 
Rescue Operations. Working near water-logged s t r a t a and 
ol d '-vorklnprs. 
(4) . Mnchinery: b i n d i n g , haulage and pumping. Generation and 
tr*^'.nsmis8ion o f po^verf e l e c t r i c a l , mechanical and compretsed 
a i r ) . S trength of m a t e r i a l s . 
(5) . Surveying;: Surveying by compass and t h e o d o l i t e . L e v e l l i n g . 
Drawing and P l o t t i n g . Volumes and Areas. Connecting sur-
face and underground surveys, i^ine pl?ins and s e c t i o n s . 
(Note: - ^'ach candidate must submit a p l a n and s e c t i o n show-
i n g an underground survey made by h i m s e l f . ) 
(6) . General lil^'na^g^ment nnd l ^ l n i n ^ j ^ e g i s l a t i o n . L-^yout o f Surface 
arrangements. Jj'irst 4id and .Lmbulance .Vork. The Coal j i i n e s 
Act. V . r i t i n g of iveports. 
The examination f o r the / i r s t c l a s s C e r t i f i c a t e demands a 
high a t a n d a r d i o f t e c h n i c a l knowled-^e. The ot h e r i s set on more 
p r a c t i c a l l i n e s . 
STANDARD IF KXAj^IMTIONS . 
W r i t t e n r;xamination. 
(1) . An a p p l i c a n t q u a l i f i n s i f he o b t a i n s 40,u or more o f t h e max-
imum marks f o r each s u b j e c t and 55,0. or more o f fche maximum 
marks upon the s u b j e c t s t r k e n c o l l e c t i v e l y . 
(2) . An a p p l i c a n t -.vho f a i l s t o o b t a i n 40,j i n one s u b j e c t or i n 
tvo s u b j e c t s but -.vho ob t a i n s Gu,^^ or more of the m'-^ ximum 
marks upon the s i < s i i b j e c t s c o l l e c t i v e l y i s e l i g i b l e f o r r e -
examination at the next succeeding T j r i t t e n eKamination. I f 
he o b t r i i n s 40,^ , or more i n these two s u b j e c t s he has q u a l i -
f i e d i n the w r i t t e n examinntion. X 
Oral Ex^-mination. (Only taken i f the candidate has passed i n 
w r i t t e n tlxr.minntion. ) The pass mark i s 50/o. 
X This c o n d i t i o n only came i n t o f o r c e f o r the exa:nination h e l d 
i n Jay 1934. P r e v i o u s l y the whole examination had t o be taken 
i n one s i t t i n g . 
Combined W r i t t e n and Oral Kxamlnations. 
(1) . The candidate must o b t a i n a t l e a s t 60of the maximram 
marks o f the wh61e o f the examination ( V r i t t e n and O r a l ) , i n 
order t o q u a l i f y f o r a c e r t i f i c a t e . 
(2) . I f a candidate o b t a i n s at l e a s t 60-o i n the w r i t t e n and 
at l e a s t 50>u I n the o r a l examinations but f a i l s t o o b t a i n 60)c 
o f the maximum m^rks o f the whole examination he must be r e -
examined at the next o r a l examination. I ' a i l u r e at the o r a l 
t e s t n e c e s s i t a t e s h i s t a k i n g the w r i t t e n examination again. 
jrig.l,p498hows i n t a b l e form how the examination standards 
are estimated. A l l the marks shown are minimum marks. 
0 
The standard demanded by s t a t u t e , as I l l u s t r a t e d i n P i g . 
i s very h i g h . To c i t e one c a s e — a candidate who o b t a i n s 55^o 
as an aggregate i n a l l s u b j e c t s o f the v r i t t e n examination must 
o b t a i n at l e a s t 77> i n the o r a l t e s t t o q u a l i f y . I n comparison 
w i t h other p r o f e s s i o n s t h i s examination standard i s one o f the 
most s t r i n g e n t . Against t h i s , o f course, the .standard o f marking 
has t o be considered. There can be no doubt as t o f a i r v a l u a t i o n 
being placed on the candidates' papers since no s c r i p t i s marked 
by one I n d i v i d u a l , a l l r e s u l t s being submitted t o the C e n t r a l 
Examiners. On r e f e r r i n g t o the r e s u l t s o f post-war examinations 
a p i r o x l n a t e l y one t h i r d of the candidates q u a l i f y at each t e s t . 
Uo o b j e c t i o n can be made re g a r d i n g the h i g h standard demanded. 
The manager or und^r-manager o f a c o l l i e r y has grave respons-
i b i l i t i e s t o those under him and i t i s , t h e r e f o r e , i m p e r a t i v e 
t h a t h i s t e c h n i c a l knowledge o f a l l s u b j e c t s p e r t a i n i n g t o rain-
i n g should be o f such a standard t h a t he i s able t o meet a l l prob-
lems i n h i s p r o f e s s i o n w i t h equanimity. 
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C r i t i c i s m on Mining K l a m i n a t i o n s . 
Approxi nately 90,0 o f the candldatos p r e s e n t i n g theraselves 
f o r examination are miners or those h o l d i n g minor o f f i c i a l rank 
i n the minos. The common method o f s t u d y i n g i s by a t t e n d i n g 
evening c o n t i n u a t i o n classes, most candidates completing s i x t o 
seven years before t a k i n g any s t a t u t o r y examinations. Ho con-
d i t i o n s are made regardlnf^ the number o f hours i n s t r u c t i o n and 
i f the i n t e n d i n g candidate can f u r n i s h the necessary c e r t i f i c a t e s 
and t e s t i m o n i a l s he may go forwa r d t o the examination. The exam-
i n a t i o n s , as already d e s c r i b e d , cover many v a r i e d s u b j e c t s and 
questions might q u i t e e a s i l y be set on m.^.terial -fhich he has 
s t u d i e d I n the f i r s t years o f the mining course. There i s no 
o b j e c t i o n t o t h i s p r i n c i p l e but i t i s claimed t h a t a f t e r , say, 
a six-years' course, no examination w i l l a c c u r a t e l y t e s t the 
student i n the knowledge which he has accumulated d u r i n g a l l 
these years. The examination as i t i s a t present, attempts t o 
t e s t s i m u l t a n e o u s l y general e d u c a t i o n and h i g h l y s p e c i a l i s e d 
work. 
I n a Keport t o the Secretary o f Mines on the Recruitment o f 
Offici«5ls o f .,Iines (1930) tho f o l l o w i n g statement occurs:-
"They ( the Central Examiners) s t a t e d t h a t the e x i s t i n g 
r u l e s p r o v i d e d s u f f i c i e n t l a t i t u d e t o enable the exam-
i n e r s t o take i n t o c o n s i d e r a t i o n c l a r i t y o f expression, 
s p e l l i n g and oth e r elements o f general education; and t h a t , 
subconsciously, t h e i r marking i s i n f l u e n c e d by these m a t t e r s " 
The axaminations r i x e ' l by s t a t u t e are e s s e n t i a l l y t o t e s t 
the caadidate's knowledge o f mining and he should, t h e r e f o r e , not 
be p e n a l i s e d i f he has not f a c i l i t y o f expression. 
t 
By having one f i n a l examination a t the end o f a raining course 
the whole eciucational s t r u c t u r e i s made "top-heacy". The obvious 
s o l u t i o n i s t o have a p r e l i . n i n a r y examination a t the b e g i n n i n g o f 
the course i n order t o t e s t g e n e r a l e d u c a t i o n . IJot only i s t h i a 
e d u c a t i o n a l l y sound but i t i s t o the student's advantage since he 
i s able t o estl.nate a t the very beginning o f h i s s t u d i e s h i s 
a b i l i t y i n general s u b j e c t a , such as E n g l i s h , Drawing, Science and 
Mechanics. 
I n man^ 7 o f the Kex;ortB made by t h e c e n t r a l Examinera t h e 
f o i l )'.ving Btatomenta r e c u r : -
"There vfere bad raiBtakes i n s i m p l e a r i t h m e t i c , " 
"The d e s c j ' i p t l o n a vrere poor", 
"The Bketohea were c a r e l e s s l y drawn", e t c . 
By demanrtln^ a c e r t a i n s t a n d a r d o f e d u c a t i o n ( e i t h e r by 
s p e c i a l e x ? i n l n a t l o n o r by a c c e p t i n g c e r t a i n s t a n d a r d s o f t h e 
v a r i o u s K d i i c a t i o n A u t h o r i t i e s ) a t the commencement o f a c o u r s e 
i n m i n i n g the q u a l i t y o f work aubmltte/i a t t h e f i n a l e x a m i n a t i o n s 
would be o f n much h i s i h e r o r d e r , and v a l u a t i o n o f t h e papers 
would be s o l e l y on t h e t e c h n i c a l knowledf»e shovvn by t h e c a n d i d a t e s . 
Of c o u r s e , t h e i n s t i t u t i n g o f a P r e l i m i n a r y K x a m i n a t i o n w o u l d 
n o t o f i t s e l f s u f f i c e as the c a n d i d a t e has s t i l l t o st u d y a 
d i v e r s i t y o f s u b j e c t s o f which h i s knowledge l a t e s t e d i n a 
two-days' e x a i n l n n t i o n . 
The f o l l o w i n g a l t e r n a t i v e schemes arc 3u;3:;9sted:-
( 1 ) , To hvHve an i n t e r m e d i a t e e x a m i n a t i o n about t h e f o u r t h 
o r f i f t h y e a r o f t h e evening cour.so, t o be f o l l o w e d by 
the f i m i l t o a t i n i t s p r e s e n t form, 
( 2 ) . To have an i n t e r m e d i a t e e x a m i n a t i o n w i t h g r o u p i n g 
o f s u b j e c t s i n the f i n a l e x a m i n a t i o n . 
The I n t e r m e d l i t e K x a m i n a t i o n . 
An I n t e r m e d i a t e S x s m i n p t l o n i s , f o r i T i r s t c l a s s s t u d e n t s 
a t l e a s t , a l r e a d y i n vogus t o some e x t e n t , as q u i t e a number, 
b e f o r e t n k i n ^ t h e h i g h e r q u a l i f i c a t i o n a r e h o l d e r s o f a Second 
Class C e r t i f i c a t e , The l a t t e r , however, i s n o t e x a c t l y o f t h e 
t y p e t h a t would be s e t .^ s an i n t e r m e d i a t e t e s t s i n c e i t i s 
a c t u a l l y a s p e c i a l i s e d m i n i n g e x a m i n a t i o n s e t a l o n g p r a c t i c a l 
l i n e s . 
An i n t e r m e d i a t e e x a m i n a t i o n s u i t a b l e f o r raining s t u d e n t s 
would I n c l u d e the f o l l o w i n g s u b j e c t s : - E n g l i s h , i l a t h e m a t l o s , 
o c i e n c e , Drawing, E l e c t r o t e o h n l c s , Mechanics. 
59. 
A l l those s u b j e c t s would be s t u d i e d w i t h s p e c i a l a p p l i c a t i o n 
to raining. The advantage o f such an examination needs very l i t t l e 
comment. Having passed a i r e l l m i n a r y and i n t e r m e d i a t e Examination 
the student has now a sure f o u n d a t i o n on which t o b u i l d h i s spec-
i a l i s e d s t u d i e s . I t i s I n t e r e s t i n g t o note t h a t a p p r o x i n a t e l y 
70/- o f candidates ho d i n g degrees or diplomas pass the examinations 
w h i l s t only SO^j o f the non-hoidera are s u c c e s s f u l . To quote the 
Eoil;^nd Report :-
"This s t a r t l i n g comparison l e d us t o I n v i j s t i g a t e . . . t o what 
causos t h i s h i g h r a t e o f f a i l u r e cim be a t t r i b u t e d . Our 
i n v e s t i g a t i o n s r evealed t h a t the standard o f preparedness 
among the degree and diploma candidates i s , as a r u l e , more 
complete than ;i>T.ong non-diploma candidates. Their t r a i n i n g 
has been developed on comprehenGlve l i n o s and the possession 
o f an academic q u a i i f i C c i t i o r x i s i n i t s e l f evidence t h a t 
they have acquired some measure o f general as w e l l as t e c h -
n i c a l knowledge." X 
The w r i t e r , i n h i s experience w i t h raining s t u d e n t s , has 
found t h a t i n most cases t h e r e i s i m p r t i e n c e as regards the 
number o f years o f necessary study and many promising b^tudents 
become discouraged and t e r m i n a t e t h e i r attendance at c l a s s e s . 
But by t a k i n g , a t v a r i o u s stages, s t a t u t o r y examinations the 
candidate would be encouraged t o c a r r y through h i s s t u d i e s u n t i l 
the f l n ^ - l examination. 
Owing t o the I n c r e a s i n g d i f f i c u l t i e s met w i t h i n mining 
i t has boen suggested t h a t the standard o f the examinations 
should be r a i s e d but i n f a i r n e s s t o the candidates the present 
examinations cr,nnot bo made more d i f f i c u l t as they already c a l l 
f o r an amount o f knowledge which must be accumulated w i t h l i t t l e 
e d u c a t i o n a l order. 
On the o t h e r hand, there i s the general o p i n i o n t h a t no 
more r e s t r i c t i o n s can be placed i n the way o f a l l o w i n g the r i g h t 
type o f candidate t o q u a l i f y as t h i s would r e s u l t i n the s t a n -
dard o f t ^ e c h n i c e l knowledge being c o n t r o l l e d by s t a t e and, t h e r e -
f o r e , tho I n d u s t r y i t s e l f would have very l i t t l e say i n the 
m a t t e r . This view i s c l e a r l y g i v e n i n the f o l l o w i n g statement:-
4 a 
" H e a t r i c t i o n s o f t h l a k i n d cannot be t o the economic 
advantnge o f a p r o d u c t i v e i n d u s t r y i j t r i v i n ^ ? f o r commercial 
r e s u l t s i n an age o f c o m p e t i t i o n . Given t h a t every e x i s t i n g 
guarantee f o r .iafety must be maintained t o tl^e f u . l l we t h i n k 
t h a t the d t a t e should i n t e r f e r e sis l i t t l e as m?ty bo w i t h the 
p o s s i b i l i t y o f s e l e c t i n g f o r rannagerships those who are judged 
t o be on the whole the best men f o r the o f f i c e . " 
This statement l a c e r t a i n l y t o .some ec t e n t j u a t i f i e d since 
o v e r - i n t e r f e r o n o e by t h e State i n any p a r t of inc"iu;itry i s d e t r i -
mental t o progress. I t i s clal^nei^, however, t h a t the a r r a n g i n g 
o f an i n t e r m e d i a t e exar^iination l a not i n c r e a s i n g the d i f f i c u l t i e s 
o f q u a l i f i c a t i o n b i i t r a t h e r the rerexsn^ 
A scheme o f i n B t r u c t i o n t c meet the needs of the r e - a r r a n g e -
ments o f the examinations { t h i s ' . v i l l be dieciiseed i n the n e x t 
chapter) would bo e d u c a t i o n a l l y sound and candidates who q u a l i f y 
would not onl7 have a a;ood t e c h n i c a l knowledge of the i n d u s t r y 
but the course would be more c u l t u r a l than i s p o s s i b l e uiider the 
present con?1 I t i o n s , 
The Croup S^atem. 
The reaaon i'or the c o n d i t i o n t h a t the whole ex:amination 
must bo taken i n one s i t t i n g i s made c l e a r i n the f o l l o w i n g 
statement; -
" i ^ r a c t i o a l mining i s I ' u i l o f i n c i n e n t and the mine ra;inager 
i s r e q u i r e d t o maxe import a n t d e c i s i o n s q u i c k l y { o f t e n i n an 
atmosphere o f emotion) i n any q u e s t i o n ax'fecting mining. His 
knowledge, t h e r e f o r e , should not only be wide but should be 
developed i n such a way thaV the conponent p a r t s can be a p p l i e d 
c o n c u r r e n t l y . " X 
I n r e f e r r i n g to the group systftni the statement c o n t i n u e s : -
"c^ fe consider the group system tends n e i t h e r t o encourage 
the f a c u l t y o f mental m o b i l i t y nor t o t e s t i t , and t h a t unless 
the candidate i s ready t o take the whole range of the examin-
a t i o n the same ti:ne he i s ipso f a c t o not f u l l y prepared". 
Again, 
" I t i s considered t h a t cramming i n the sense o f a n t i c i p a t i n g 
questions ai5 the r e a u l t of i n t e l l i g e n t obi;ervation o f the papers 
sot i n the past, would be encouraged, since i t i s e a s i e r t o s e l e c t 
end concentrate on l i k e l y questions i n a s m a l l range o i s u b j e c t s 
than i n a l a r g e r one. f i n a l l y , i t would f a c i l i t a t e t h e candidates 
progroas i n the examination i f he .?ere p e r m i t t e d t o devote h i s 
whole a t t e n t i o n t o one group o f s u b j e c t s and, having s a t i s f i e d 
the SKarainer, t o diijmisa from h i s mind and c o n c e n t r a t e on the next 
group." 
Jk "Holland" Report. 
4r 
I n c o n s i d e r i n g the f i r s t statement i t cannot be agreed 
t h a t the candidate who has passed by t a k i n g the whole examin-
a t i o n pt one s i t t i n g has shown t h a t "the compoij-ent p a r t s can 
be a p p l i e d c o n c u r r e n t l y " . The s u b j e c t s , a l t h o u g h a l l p e r t a i n -
i n g t o raining are i n themselves d i v e r s e i n content and i t seems 
f e a s i b l e t h a t i f the s u b j e c t s are taken i n groups, say a t s i x 
month i n t e r v a l s , tho ooncurreno:^' o f thought would not be a f f e c t e d 
i n the l e a s t . 
The second statement r e f e r s t o the l a c k o f ''mental m o b i l i t y " 
which e x i s t s i f the s u b j e c t s are grouped but t h i s , s u r e l y , i s 
6pen t o severe c r i t i c i s m f o r where a student i s allowed t o con-
c e n t r a t e on one or two s u b j e c t s hit- q u a l i t y of work improves due, 
p r i m a r i l y , t o o r d e r l y thought r-nd study,; and at the same ti m e 
he o b t a i n s a t r u e p erspective o f h i s s u b j e c t matter. T r a n s f e r 
of thought to the s u b j e c t s which f o l l o w w i l l most assuredly occur. 
"Cramming" has c e r t a i n l y t o be employed when a l l the sub-
j e c t s are taken sirault?meously.(See otatoment No.3.) I t i s the 
w r i t e r ' s experience t h a t , under the present r e g u l a t i o n s , a n t i c -
i p a t i o n o f examination qi^estlons forms a good p a r t o f the candid-
ate'EJ "study". A'han ona considers th<^ amount o f d i v e r g e n t i n f o r m -
a t i o n which a student must accumulate i t 1; e v i d e n t t } a t "cramming" 
i s p.'^rt of hiB "hope ". 
Grouping o f s u b j e c t s i s an accepted system i n othvsr p r o f e s s -
i o n s and t h e r e appears no reason wliy i t rihould not he nSloi t e d 
w i t h success i n the mining i n d u s t r y , i t i s conducive lo mind 
development and c e r t a i n l y o b v i a t e s the i n t e n s i v e study o f the 
s u b j e c t s a t the l a s t moment. I t has been suggested t h a t t h ^ s i x 
s u b j e c t s be s p l i t e i t h e r i n t o two groups o f t h r e e s u b j e c t s or 
t h r e e groups o f two s u b j e c t s . The q u e s t i o n Imtnediately a r i s e a 
as to the c l a s s i f i c a t i o n o f the s t u d i e s . 
The mine manager, although r e s p o n s i b l e f o r t h e whole mine, 
i s p r i m a r i l y i n charge o f the a c t u a l " g e t t i n g " o f m i n e r a l s . I n 
order t o c u l t i v a t e concurrency o f thought on s u b j e c t s r e l a t i n g 
t o t h i s , they should be grouped, v i z . , Winning and .Vorking, 
A9 
f o r k i n g / V e n t i l a t i o n , E x p l o s i o n s , e t c . , and the c o a l Mines Act. 
I n the examination o f May,19J>9, d e t a i l s o f f a i l u r e s on 
the v a r i o i i s s u b j e c t s are as f o l l o w s : -
Machinery. 
Surveying 
V e n t i l a t i o n . . . . . 
i i i n e Explosions. 
Coal :jin«8 Act,. 
Winning & Working 
,16.5., J 
.1:5.4.^ 
• 7 • 6 ;0 
• 3«6 'J 
The reason f o r the d i s p a r i t y o f r e s u l t s i s obvious. The 
m a j o r i t y o f the candidates are employed i n the mining of c o a l 
and, n a t u r a l l y , they are more a t t r a c t e d by s u b j e c t s connected 
w i t h t h e i r work where they have the o p p o r t u n i t y o f seeing 
t h e i r t e c h n i c a l knowledge a p p l i e d i n p r a c t i c e . This e x p l a i n s 
the low percentage p f f a i l u r e s i n the l a t i t f o u r s u b j e c t s and 
i t seems, t h e r e f o r e , advisable t h a t these s u b j e c t s should be 
grouped. 
With r e f e r e n c e t o the s u b j e c t s , jadachinery and Surveying, 
the r e s u l t s c a l l f o r improvement and t h i s c e r t a i n l y could be 
achieved i f two separate groups o f one s u b j e c t each were made. 
Most o f the candidates have l i t t l e o p p o r t u n i t y o f o b t a i n i n g 
experience i n surveying or i n e n g i n e e r i n g but,by c o n c e n t r a t i n g 
on the study o f these sub.^ects before t a k i n g the mining group, 
t h e r e i s every l i k e l i h o o d t h a t the percentage of f a i l u r e s 
would be reduced- The mine manager has under h i s char^^.e 
engineers and surveyors w i t h whom he must c o n s u l t and, t h e r e -
f o r e , he must be cdPmpetent t o discuss problems i n v o l v i n g 
e n g i n e e r i n g and s u r v e y i n g . The a c t u a l c a r r y i n g out o f the 
work,however, i s done by the p a r t i c u l a r o f f i c i a l s concerned 
and 80 these s u b j e c t s , i n h i s course, are s i i b s i d i a r y t o the 
mining s u b j e c t s . 
X O f f i c i a l Eeport o f M i n i n g Examinations (1930). 
45, 
The tolloHng g r o u p i n g i s auggeatod:-
1. Machinery (Mechanical c^; E l e c t r i c a l ) . 
2. s u r v e y i n g . 
3. Winning and IVorking. 
E^cplosions, e t c . 
V e n t i l a t i o n , 
Coal Mines Act. 
The Groups .vould he taken i n the order shown. 
Conclusions. 
1. The examinations, unde* the present c o n d i t i o n s o f the 
Coal Minf^B Act, do not a l l o w o f a sound e d u c a t i o n a l course 
heing taken by the atiiclents. 
2. The examinations are too comprehensive and. t h e r e f o r e , the 
stud e n t s are t)revented from c a r r y i n g the study of a i l the s i x 
su h j e o t s t o the f i n a l year o f the coarse. I n s t r u c t i o n i n a t 
l e a s t t h r e e o f the s u b j e c t s has t o be t e r m i n a t e d i n one or other 
o f the p r e v i o u s years. 
3. I n order t o make mining education c u l t u r a l as w e l l sa 
v o c a t i o n a l t he students should advance t o the f i n a l t e s t by 
stages which are marked by examinations at s p e c i f i c p o i n t s , 
4. The f o l l o w i n g a l t e r n a t i v e methods of q u a l i f y i n g are suggested:-
(fi) P r e l i m i n a r y , I n t e r m e d i a t e ( n o t grourod) 
i<'inBl(not grouped) Examinations, 
(b) P r e l i m i n a r y , F i n a l (grouped^ Examin^it ions. 
f c ) P r e l i m i n a r y , I n t e r m e d i a t e ( n o t grouped) 
F i n a l (grouped) K x^minr^ t i o n s . 
44. 
F l r e m e n s ' ( l i x a m l n e r s ' and D o p u t i e s ' ) C o r t . i f i c a t e s . 
Under S e c t i o n 15 o f the Coa l M i n e s A c t , l L ) i l , no p e r s o n 
i s a p p o i n t e d t o a c t aa f i r e i T i a n , exani in ' - r o r depu ty u n i e b s he 
possesses t h e f o l l o w i n g q u a l i f i c a t i o n s : -
( 1 1 . lie r:ui , t be n t l e a s t 25 -j^iari.^ o f aZ'- ' ^ - i ' i hav3 had 
3. minimum o f f i v e y e a r s e x p e r i e n c e i n tx m i n e , 
( 2 ) . Ke rfiutjt hHv^ o b t a i n e ! u o o r t . i f i o t i . t o f r t i : a nn a p f ; r o v o d 
min ing! s c h o o l o r A i i t h o r i t ^ as t o h i s a h i l i t ^ , . i t 
( a ) t o mako a c c u r a t e t c s t b f o r i n f l a m m a b l e g a s , and 
( b l t o m^asr^re t h e q n a n t i t . y o f -".ir i n *in a i r c u r r e n t . 
( i : i s i i c a r l n f ; i:nd Q'jniii^ht tzMist bo such ay t o c a r r y o u t h i s 
d u t i f ^ t : r > f f i c l p n t l . 7 . A t t he end o f f i v e : ;ear8 f r o m the d a t e o f 
t h e c e r t i f i c a t e a s u p p l e m e n t a r y c f ^ r t i f i c a t e muat be o b t a i n e d t o 
t he e f f e c t t h a t h i s e y e s i g h t i s such as t o e n a b l e h i m t o make 
a c c u r a t e t e s t s f o r gas and t h a t h i s h e p . r i n g i s /^ood. ) 
S h o t f i r e r s ^ C e r t i f i c a t e s . 
A s h o t f i r e r must o b t a i n f r o m a n a p p r o v e d s c h o o l o r A u t h o r i t y A 
a o e r t i f l c a t e t h a t he i s a b l e t o make Rccx^rate t e s t s f o r i n f l a m m -
a b l e gas , 
( A t t h e e . - c p i r a t i o n o f each f i v e y e a r l y i n t e r v c i l h i s e y e s i g h t 
must bo r c i - e x a i a i n e d . ) 
E x a m i n a t i o n s f o r i i l r e m e n s ' ( D e p u t i e s ' and K x a m i n e r s M C e r t i f i c a t e s 
and 3 h o t f i r e r s V Cer t i f i c a t eta. 
( 1 ) . Thf) e x a r n i m . t i o a l i m i t e d Zo c a n d i d a t e s -vho have 
r e a c h e d t h e ago o f i -1 y e a r s . 
( 2 ) . The e x a " i i n a t i o n i s open t o any c a n d i d a t e o f t h i s a«^e 
Tfho p r e s e n t s h i - i a c l f f o r t h e t e a t . I t 1^ n o t made a 
coiif^ i t i o n o f a h'TiI s s i o n t o t h e e x a m i n a t i o n t h a t t h e c a n -
didate"~has undergone a c o u r s e o f i n s t r i i c t i o n T 
( 3 ) . The e x a m i n a t i o n must be s t r i c t l y l i a i t e d t o t h e m a t t e r 
d e t a i l e d u n d e r " C e r t i f i c a t e s " . 
K App roved by t h e Home S e c r e t a r y , 
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C r l t i o l s m on M i n i n g K K a m i n a t i o n e ( j ' i r e m e n s ' and S h o t f l r e r s ' ) 
The d u t i e s o f a f i r o m a n o r d e p u t y a ro extr^^rr.ely r n s r o n s -
ihle as h i s c h i e f o c c u p a t i o n i s t h e e x i n n i i n a t i o n o f h i s " d i s t r i c t " 
i n t h e mine i n o r d o r t h a t i t raa^' alwa^^s be i n a s a f f i c o n d i t i o n 
f o r t h o s e employed t h e r e i n . He miiot rnake p e r i o d i c t e s t s f o r 
i n f l a r a n i f b l e gas , examine fche " r o o f and s i d e s " , and be a h l e t o 
d e a l - . ^ i th t h e -.vorlnnen u n d e r h i s charge on a l l m a t t e r s p e r t a i n i n g 
t o s a f e t y . L i s d u t i e s i n c l u d e f r e q u e n t r e p o r t s t o t h e s u p e r i o r 
o f f i c i e x l s who must r e l ^ upon hi ia t o carr^^ o u t h i s w o r k i n a s a f e 
and e f f i c i e n t mannor , 'Ihe . s h i ^ t f j . r f ^ j - i s i n cha rge o f a l l t he 
b l a s t i n g o p e r a t i o n s u n d e r g r o u n d and , r8 t h i s i s a s e r i o u s s o u r c e 
o f d a n g e r , t h e p e r s o n a p p o i n t e d must be one .vho r e a l i s e s t h e 
i m p o r t a n c e o f c a r r y i r i g o u t t h e d u t i e s w i t h c a r e s i id i n t e l l i g e n c e . 
I n c o n s i d e r i n g t h e q u a l i f i c a t i o n s r e vu i ro r t by a f i r e m a n 
o r s h o t f i r e r i t i s e v i d e n t t h a t t h e s t a t u t o r y t e s t i s t o t a l l y 
i n a d e q u a t e . The vievvs on t h i s o u b j o c t ^ i v c j n i n t h e " H o l l a n d " 
H e p c r t by t h o v a r i o u s w i t a e s s e a a r e as f o l l o w s : -
( 1 ) . Coal Q.vuers wnd I»Inna,;^;ers. 
Th J^V '^er? s t r o n g l y oonos'-^u to . i . iy ext^^ns ion o f t h e t e s t . 
They '.vere o f t h e o p i n i o n t h a t t he o b l i g a t i o n o f t h e S t a t e 
"7;ould adequHUely be f u l f i l l e d i f i t .vere s a t i ; ^ i i e d t ] i a t t h e 
c a n d i d a t e h^^d t h e r e q u i s i t e amount o f p r a c t i c a l e x p e r i e n e e , 
e f f i c i e n t h e a r i n g and e y e s i g h t , and t h e a b i l i t y bo make a c c u r -
a t e t e s t s f o r f i r e d a m p , " 
( 2 1 . G e n e r a l F e d e r a t i o n o f t h e D e p u t i e s * A s s o c i a t i o n s o f 
Grop t B r i t a i n 
"The p r o s p e c t i v e f i r e m a n s h o u l d show some kno7«iedp,e o f 
s h o t f i r i n g methods o f w o r k i n g ond t i m b e r i n g , v e n t i l s i i o n and 
gob f i r e s and t h e Coal Mines xlot and H e g u l a t i o n s i n ' A d d i t i o n 
t o t h e s u b j e c t s a l r e a d y r e c o g n i s e d . " 
( a ) . N a t i o n r . l C o n f e r e n c e o f M i n i n g E d u c a t i o n . 
( a U xhe e x a m i n a t i o n s h o u l d be o f w i d e r scope t h a n t h e 
p r e s e n t e x a j n i n a t i o n , 
( b ) . I h e p r o p o s e d e x a m i n a t i o n s h o u l d be p receded by an 
e n t r a n c e e x a m i n a t i o n o f an e l e m e n t a r y c h a r a c t e r o n 
( 1 ) E n g l i s h , ( 2 ) , I d a t h e m a t i c s , ( ^ ) H a n d s k e t c h i n g and 
D r a v j i n g , ( 4 ) G e n e r a l E l e m e n t a r y s c i e n c e . 
A l l o t h e r /v i tnesees m a i n t a i n e d t h a t t h e c h a r a c t e r o f t h e 
who le e x a m i n a t i o n must be r e v i s e d . 
4G. 
C r i t i c i s m on M i n i n g E x a m l n a t l o r i b ( j j ' i r e m e n s ' & ;3ho t f i r e r s ' ) . 
The d u t i e s o f f i r e m a n and s h o t f i r e r dem^^nd men, who , 
b e s i d o K h a v i n g t h e p r a c t i c a l a p t i t u d e , posses s some kno7?ledge 
o f t h a t m i n i n g t e c h n o l o g y w h i c h w i l l come w i t h i n t h e scope 
o f t h e i r w o r k . To meet these r e q u i r e m e n t s t h e f o l l o w i n g ; 
e x a m i n a t i o n scheme i s s u . ^ g e s t e d : -
1 . P r e l i m i n a r y E x a m i n a t i o n ( W r i t t e n ) . 
( 1 ) . K n g l i s h . 
(2) , M a t h e m a t i c s . 
I'd). U a n d s k e t c h i n g . 
( 4 ) . E l e m e n t a r y S c i e n c e . 
2 , F i n a l E x a r o i n a t l o n ( O r a l ) . 
( 1 ) . T e s t i n g f o r i<'lredamp. 
( 2 ) . Methods o f v o r k i n g . 
( 3 ) . T i m b e r i n g . 
( 4 ) . V e n t i l a t i o n , 
( 5 ) . Coa l Mines A c t . 
( 6 ) . Gob i ^ i r e s . 
Q u e s t i o n s i n t h e O r a l E x a m i n a t i o n w o u l d i n c l u d e o n l y 
t h o s e m a t t e r w h i c h come w i t h i n t h e s t a t u t o r y d u t i e s . 
As i t i s e s s e n t i a l t h a t a s u f f i c i e n t number o f r e c r u i t s 
must a l w a y s bo o b t a i n a b l e t h e above scheme c o u l d n o t be p u t 
i n t o o p e r a t i o n i m m e d i a t e l y . An i n t e r v a l o f t i m e , p r o b a b l y 
f i v e y o a r a , wou ld have t o be a l l o w e d i n o r d e r t h a t c o u r s e s 
m i g h t be a r r a n g e d t o meet t h e r e q u i r e m e n t s o f the e x a m i n a t i o n . 
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M i n e s u r v e y o r s ' C e r t i f i c a t e , 
A S u r v e y o r ' s C e r t i f i c a t e I s g r a n t e d I f t h e a p p l i c a n t 
s a t i s f i e s t h e E x a r a i n l n i Boa rd t h a t he I s c o m p e t e n t : -
f a ) . To make a c c u r a t e s u r v e y o f t h e w o r k i n g s o f a mine 
and t o c o n n e c t such s u r v e y w i t h a s u r f a c e s u r v e y . 
( L ) . To mpke a c c u r a t e l e v e l s . 
f c ) . To p l .> t a c c u r ' ^ t e l y s u r v e y s r n d l e v e l l i n g e . 
The c a n d i d a t e f o r t he e x a m i n a t i o n must be a t l e a s t 2 1 
y e a r s o f a.^e find must f u r n i s h s a t i s f a c t o r y e v i d e n c e O:L h i s 
s o h r l e t y Hn6 p renera l (^ood c o n d u c t . He must P I S O have h f id 
p r a c t i c a l e x p e r i e n c e i n s u r v e y i n g mines f o r n o t l e s s t h a n 
f o u r y e a r s ( o n l y two y e a r s e x p e r i e n c e l a n e c e s s a r y i f t h e 
c a n d i d a t e ho^da an a p p r o v e d degree o r d i p l o m a o r has t a k e n 
an a p p r o v e d c o u r s e i n mine s u r v e y i n g . ) 
Examlny^t lons on dine s u r v e y l n g > 
A i l c a n d i d a t e s have t o u n d e r g o a w r i t t e n e x a m i n a t i o n 
and t h o s e ^ho q u a l i f y i n t h i s have t o pass an o r a l and p r a c t -
i c a l t e s t h e l d a t a mine i n o r^ ie r t o q u a l i f y f i n a l l y f o r t h e 
c e r t i f i c a t e . The q u a l i f y i n g s t a n d a r d i s CQ^/o i n b o t h t h e w r i t t e n 
anfl o r a l e x a m i n * » t i o n 3 b u t c a n d i d a t e s must o l s o o b t a i n 50,u o f 
the mnximam m^-rks i n epch o f t h e f o u r p a r t s o f th^^- o r a l and 
p r a c c i c a l e x a m i n a c l o n , 
^OTv., As v e r y f ew w o r k i n g m i n e r s t a k e t h e Qbovc q u a l i f i c a t i o n s 
I t I s not I n t e n d e d to d i s c u s s t h e S u r v e y o r s ' E x a m i n a t i o n . I t 
i s i n c l u d e d i n o r d e r t h a t the l i s t o f raining e x a m i n r i t l o n t i d e -
ma tided by ; i t a t u t e s h o u l d be c o m p l e t e . 
i l i n e J f l i c i a l a c:nd t h e i r 7 u e l i f i c a t i o n s . 
The f o l l o w i n g i s a l i s t o f m i n i n g o f f i c i a l s and t h e i r 
c o r r e s p o n d i n g q u a l i f i c a t i o n s demanded by A c t o f i - > ^ r l l a m o n t : -
( a ) . Agen t and Manager , ] ? l r s t C l a s s C e r t i f i c a t e by e x a m i n a t i o n . 
( b ) . Under -manager , n n n n „ 
( c ) . i^ ine s u r v e y o r . S u r v e y o r ' s « M n 
( d ) . Overman, Second C l a s s n n n 
( e ) . J* I r e man. E x a m i n e r 
o r D e p u t y , i j ' l r e m a n ' s « n „ 
4S 
Mine O f f i c i a l s and t h e i r Q u a l i f i c a t i o n s , c o n t d . 
( f ) . S h o t f i r e r , s h o t f i r e r ' s C e r t i f i c a t e by e x a m i n a t i o n , 
( g ) . E l e c t r i c i a n , A competen t p e r s o n t o be a p p o i n t e d 
i n v ? r i t i n g . 
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Fic . I 
T A B L E 1 _ L U S T R A T 1 N G S T A N D A R D OF M I N j N G E X A M I N A T I O N ^ 
D C M A N O E O B Y U 
l 6 T C L A S S C E R T I F I C A T E O F C O M P E T E N T C Y 
I 5T. WRirr£t>i EXAMINATION 
T o - T A L MAf?K5 looo 
2 N O W R I T T E N E X A M I N A T I O N 
Cf^e eKAMIHATION IN ON^ oRTWo 6o0JecTs) 
AI-L. O U B J E T C T S A B O V E 
T O T A L . A O O R E O A T E 
A L L S U B J E C T S ABOVE-40% 
T O T A L A OO R E G A T E 5^ 7© 
L P A ^ O J 
A L L S U B J E C T S ABOVE- Ad?!, 
T O T A L . A O G R E C A T E 6 5 V o 
[ P A c a p ] 
AuL S U B J E C T S A B O V E 4 O % 
T O T A L A OGRE G A T E 
LPAC>OJ 
PNC OR TWO ^ o j e c T S RKUOW 40% 
TOTAL. A O C R E C A T C G O V O 
[PA^O TO 2nb WBl^ re /^ EXAM/'^ AT/OWJ 
P A Q a T O 
E X A M I N A T I O N O R A L 
O R A L E X A M I N A T I O N 
P A ^ O T O 
O R A L E X A M I N A T I O N 
P A C S O T O 
O R A L E X A M I N A T I O N 
M O R E TMAM A0% IN T H E 
0 ^ a E OR TWO S U B J E C T S F A l l - E D 
CPA<3 0 T O O R A L E x A M i N A T i o k J 
O R A L - H X A M / N A T / O N 
T O T A U M A R K S 3 0 0 
50 Vo 
[ P A C S S ] 
77% 
[ P A S S J 
50%, 
L P A S S J 
5c>% 
LPAcsa] 
5 oVo 
C P A S ^ J 
2 N C L A S S C E R T I F I G A T E 
A G G R E G A T E FOR WHOLE EXAM 
T O T A L M A O K S ISOO 
54-% 
L P A I L J 
<E>o7o 
[ Q U A L I F I E - Q ] 
6 0 % 
TOUALIF lEo] 
57% 
57% 
U P A I L ] 
O F - C o M P E T E N C V . 
2ND O R A L EXAMINATION 
[CANDIOATE MOST GAIN 
AT LEAST 60%ToQuAurYj 
2ND O R A L EXAMINATION 
[CANDIDATE M U S T G4IN 
AT L E A S T 60% TO QUALIFY] 
S T W R I T T E N E X A M I N A T I O N 
T O T A L M A R K S - / O O O . 
A L L S U B J E C T S A B O V E AOZ 
T O T A L A O O R E G A T E 5 5 % 
[PAfi»S>] 
A L L S U B J E C T S A B O V E -40% 
T O T A L A G O R E G A T E 5 5 % 
A L L S U B J E C T S A B O V E 40% 
T O T A L A G G R E G A T E 64-% 
C R A S S ] 
A L L S U B J E C T S A B O V E 40% 
T O T A L A G G R E G A T E 60%. 
CPASSi] 
ONE OR TWO S U B J E C T S BELOW 4 0 2 
T O T A L A G G R E G A T E 6 0 % 
[PASi TO 2N£> WRITTEN EXAKIINATOJ 
2 N D W R I T T E N E X A M I N A T I O N 
Rc^g^AMl^iATtQN i»/ ONE OR TWO soeJecT^ 
P A S S T O 
O R A L - ExAHif^  A T i O H 
P A S S T O 
O R A L E X A M I N A T I O N . 
P A S S T O 
O R A L E X . A M INATlOKl 
P A S S T O 
O R A L E s A M i M A T I O N 
MORE THAN A0% IN T H E 
ONE OR TWO SUBJECTS FAiLfiO 
[ PASS T O O R A L EKAHINATONJJ 
O R A L E X A M I N A T I O N 
T o T A L K l A R K S - 4 0 Q 
50 7o 
L P A S S ] 
75% 
LPAss] 
50% 
LPASSl 
50% 
I. P A S S ! 
50?: 
[ P A S S ] 
A G G R E G A T E FOR WNOLE EXAM 
T O T A L M A R K S / 4 - Q O 
[ F A I L ] 
T Q U A U I P I E D ] 
6 0 % 
C Q O A L I F I E D ] 
57% 
U F A I L ] 
57%. 
C F A I U J . 
2NO ORAL EXI^MINATION 
£CANOIOATE MOST GAIN 
AT L E A S T 60/1 TO OUAUFY ] 
2NO ORAL EXAMINATION 
tCANDIDATE MUST GAIN 
AT L E A S T '60% TO ^ 0ALlF'y3 
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c h A r T E H l y 
Coursea i n M i n i n g E d u c a t i o n . 
E d u c a t i o n a l Courses i n M i n i n g a r r a n g e d i n a l l t h e 
raining a reas o f G r e a t B r i t a i n a r e d e s c r i b e d i n t h i s 
c h r i p t e r . These c o u r s e s have been c r i t i c i s e d and 
compared ' i t h r e g a r d t o s u b j e c t s and d u r a t i o n . 
On t h e sugges t ed r e - o r g a n i s a t i o n o f the s t a t u t o r y 
e x a n i n a t i o n , d e s c r i b e d i n p r e c e d i n g c h a p t e r , t h e 
w r i t e r has p u t fo rv?a rd B m o d i f i e d cou r se w h i c h he 
c l a i m s w i l l n o t o n l y p roduce men w i t h a sound 
knowledge o f m i n i n g b u t men h a v i n g t h e b r o a d e r 
v i s i o n r e q u i r e d i n a d m i n i s t r a t i o n . 
51. 
COURSES I N MINING EDUCATION. 
I n any c o u r s e o f e d u c a t i o n t h e scherne c i a i i b j e c t s i s 
a r r a n g e d w i t h r e s p e c t t o the vaxue o f the p a r t i c u l a r s u b j e c t 
I n mind t r a i n i n ; ^ . I n m i n i n g , t h e scheme o f i n . - . t r u c t l o n ?ias 
p r i m a r i l y t o be f o r m u l a t e d w i t h s p e c i a l re^^.ard t o t h e exam-
i n a t i o n s s e t by t h e Boards a p p o i n t e d f o r t h e p u r p o s e . I n 
t h e m i n i n g i n d u s t r y t h e e x a m i n a t i o n s , as d ' ^ s c r l b o d i n t h e 
p r e c e d i n g c h a p t e r , a re c o n t r o l l e d by P a r l i a m e n t a n d , t h e r e -
f o r e , a l l e d u c a t i o n a l b o d i e s , w i t h no c o n t r o l o v e r t h e s t a t -
u t o r v t e s t e , must a r r a n g e t h e i r c o u r s e s t o meet t h e needs o f 
t h o s e pe r sons who i n t e n d t o q u a l i f y , 
1 s t and 2nd C l a s s G e r t i f i c ^ ^ i t e s o f Competency. 
The e x a m i n a t i o n s c o n s i s t o f s i x p a p e r s on m i n i n g t e c h -
n o l o g y and a l l i e d s u b j e c t s and t h e m i n i n g s t u d e n t i s o n l y 
p e r m i t t e d t o e n t e r f o r t h e e x a r a i n a t i o n s nt t w e n t y - o n e y e a r s 
(Undermana?^er 's) and t w e n t y - t h r e e y e a r s o f a39(i»ilanag'=^r 's) • 
A l t h o u j ^ h t h e Secondary s c h o o l s y s t e m has had some e f f e c t 
on the s t a n d a r d o f e d u c a t i o n o f boys e n t e r i n g t h e i n d u s t r y , 
t h e m a j o r i t y a r e s t i l l t h o s e 'Vho have o n l y ^ i t t e aded t h e e l e -
m e n t a r y s c h o o l and who l e a v e a t t h e ap;e o f f o u r t e e n . ( I t l t h e 
q u e s t i o n n a i r e s u b m i t t e d t o t h e s t u d e n t s o f t h e S u n d e r l a n d 
T e c h n i c a l C o l l e g e , abou t 16,j o n l y had a t t e n d e d a Secondary 
S c h o o l and t h i s may be t ^ k a n as t h e averaj^e f o r a i l t h e m i n i n g 
a r e a s ) . A g a i n , s i n c e a l l the s t u d e n t s a t t end in , :^ c l a s s e s a r e 
employed i n t h e m i n e s , p r o v i s i o n f o r c o n t i n u e d e d u c a t i o n must 
t a k e t h e f o r m o f p a r t - t i n e I n s t r u c t i o n t o s u i t the s h i f t s 
u n d e r g r o u n d . I n c o n s t r u c t i n g a comx>rchensive c o u r s e t h e f o l -
l o w i n g t h r e e p o i n t s m u s t , f i r s t o f a l l , be c o n s i d e r e d : -
( 1 ) . 85/^ o f t h e s t u d e n t s have a t t e n d e d o n l y e l e m e n t a r y 
s c h o o l s , l e a v i n g a t t h e age o f f o u r t e e n . 
( 2 ) . As t h e age f o r e n t e r i n g f o r t h e s t a t u t o r y exam-
i n a t i o n s i s 2 1 and 23 y e a r s , c o u r s e s s h o u l d be 
a r r a n g e d t o e x t e n d o v e r s even and n i n e y e a r s 
r e s p e c t i v e l y . 
( 3 ) . The c l a s s e s must be p a r t - t l r f i e , t o be h e l d i n t h e 
e v e n i n g o r a t o t h e r t i m e s t o s u i t s h i f t . vo rk . 
m 
I t I s t o be r e g r e t t e d t h a t v e r y lev? boys o f f o u r t e e n 
y e a r s o f age e n r o l i n C o n t i n u a t i o n c l a s s e s f o r m i n i n g . The 
r e a s o n i s n o t f a r t o seek , s i n c e , by s t a t u t o r y r e g u l a t i o n s , 
t h e r e I s no p o s s i b i l i t y o f p r o m o t i o n u n t i l t h e a^ o^ o f t v j e n t y -
t h r e e and I n some cnses t w e n t y - f i v e , and as no e x a m i n a t i o n 
can be t a k e n b e f o r e tv?enty-ono y e a r s o f age , t h e boy o f 
f o u r t e e n d e l a y s t h e c o n t i n u i n g o f h i s s t u d i e s u n t i l he r e a c h e s 
t h e age o f e i g h t e e n o r n i n e t e e n and even l a t e r . As an example 
o f t h i s , the average c l a s s ages a t sunder l auc i l e u h n i c a l c o l l e g e 
f o r S e s s i o n 19:53-34 ; 7 e r e — P r e l i a i n a r y , (Combined 1 s t and and Yeaaf) 
2 0 . 0 . , T h i r d Y e a r , 8 4 . 0 , £^our th Year 2 G , f ) , F i f t h Ye f i r 2 7 . 1 , 
S i x t h Year 2 8 . 7 , S e v e n t h Y e a r , 28.1. i 'rora t h e f i g u r e o f t h e 
P r e l i m i n a r y y e a r i t m i g h t he su^/^ested t h a t a seven o r n i n e 
y e a r s c o u r s e i s e x c e s s i v e as , b e f o r e a s t u d e n t its s u f f i c i e n t l y 
p r e p a r e d t o q u a l i f y , he i s a t l e a s t t . v e n t y - s e v e n y e a r s o f a g e . 
B u t , on e x a m i n a t i o n o f the f i g u r e c f the ; £ e v e n t h Year C o u r s e ( 2 8 . 1 ) 
i t pppea r s t h a t most o f t he s t u d e n t s are a l r e a d y much above t h e 
age r e q u i r e d f o r t h e e x a m i n a t i o n s . The c o u r s e , howeve r , must 
be a i r a n g e d f o r t hose s t u d e n t s who e n r o l a t f o u r t e e n y e a r s o f 
age a n d , as i t i s nece&sary t h a t t h e i r s t u d i e s s h o u l d be c o n t i n -
u o u s , an e i g h t o r n i n e y e a r s cou r se f o r t h i s r e a s o n a l o n e I s 
imperat i v e . 
D e s c r i p t i o n t>>>-^  Mr^lnel l':n^;r^^^p, a r r a n g e d i n t h e Coal i J l n i n g 
Areas ^^f C^reat >3r i tQ. in . 
I n o r r l e r t o compare the m i n i n g o o u r s o s i n tJ:e v j ^ r i o u s c e n t r e s 
o f B r i t a i n , t h e w r i t e r communica ted w i t h a l l t h e E d u c a t i o n a l 
A u t h o r i t i e s where d e f i n i t e m i n i n g schemes had been d rawn u p . The 
I n f o r m a t i o n o b t a i n e d was t a b u l a t e d as shown i n i ! ' i g . 2 , p 6 U l l the 
c o u r s e s o f i n s t r u c t i o n c o n t a i n e d t h e r e i n a r e i n t e n d e d t o p r e p a r e 
s t u d e n t s t o l u a l i f y f o r a i? ' ' irst o r Second C l a s s c e r t i f i c a t e o f 
Competency. 
53. 
D u r a t i o n o f Coursee , 
The mimber o f years I n each c o u r s e i s E^ho'vn i n t h e 
f o l l o w i n g t a b l e : -
H o . o f Cour se . D i s t r i c t , L e n g t h o f Cour se . 
9 I:;p.st o f S c o t l a n d , 5 .years . 
S S t a f f o r d s h i r e . 6 3^e8rs. 7 West o f S c o t l a n d fT fT 
10 Kdinbur.<?h !i rT 
11 n o r t h Wales ?l I ! 
1 S u n d e r l a n d T e c h . C o l . 7 ^ e a r s . 
z V>igRn ti II 
6 vVarwiokehi re n Tt 
8 Glasgow » II 
I S Sou th I 'Vales B 5?ears. 
4 D e r ' b y s h i r e 9 " 
6 Y o r k s h i r e 9 
As a l l t h e c o u r s e s have t h e same a im i n v i e w t h e d i s p a r i t y 
i n t h e d u r a t i o n o f t h e schemes i s s t r i k i n g . The f i v e y e a r s 
cou r se i s c e r t a i n l y t o o s h o r t b u t an e x p l a n a t i o n on t h i s p o i n t 
i s g i v e n i n t h e Ca l enda r o f t h e K e r i o t Wat t C o l l e g e , v i z . » 
" S t u d e n t s who have s u c c e s s f u l l y c o m p l e t e d t h e jj^ive Yea r s Course 
arranc!:ed by t h e ^^duca t ion Comnii t tee o f t h e County o f M i d l o t h i a n 
•5re e l i g i b l e t o a t t e n d t h e F i f t h Year Course o f t he C o l l e g e " * 
Course No .9 may, t h e r e f o r e , be i n c l u d e d i n t h e l i s t o f s e v e n 
y e a r c o u r s e s The o t h e r c o u r s e s a re comple t e and a re t a b u l a t e d 
f r o m the v a r i o u s s y l l a b u s e s and c a l e n d a r s . 
The g e n e r a l t e n d e n c y i s t o have s i x o r seven y e a r s i n s t r u c t -
i o n i n m i n i n g and t h i s i s p a r t l y due t o t he f a c t t h a t mot^t s t u d -
e n t s e n t e r i n g t.he f i r s t y e a r o f t he cou r seB a re a t l e n o t e i g h t -
een y e a r s o f age and a t t h e end o f t h e c o a r s e t h e y have r e a c h e d 
t h e r e q u i r e d age f o r t a k i n g t h e e x a m i n a t i o n s . D u r i n g t h e l a s t 
f e w y e a r s e x c e l l e n t p r o g r a s s has b e e n raade i n t h e o r i " s i l l£ ; - . a t ion 
o f m i n i n g e d u c a t i o n , d;ie t o t h e g r a n t s made by t h o x^l iners ' v^e l -
f a r e Jj'und, and i t appea r s t h a t I n t h e f u t u r e more b o y s o f f o u r -
t e e n y e a r s o f age w i l l e n t e r t h e m i n i n g c l a s s e s . I t v f i l l , t h e r e -
f o r a , bo advan t agaoua t o i n c r e a s e t h e mxmber o f y e a r s i n t h e 
c o u r s e s i n o r d e r t h a t t h e s t u d e n t w i l l have c o n t i n u o u s i n s t r u c t -
i o n b e f o r e he t a k e s any o f t h e e x a m i n a t i o n s . 
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I t I s t h e w r i t e r ' f c i e - i p e r i e n c e t h a t no c o u r s e i n t e n d e d t o 
I n s t r u c t m i n i n g s t u d e n t s f o r t h e q u a l i f i c a t i o n s now demanded 
can be c o m p l e t e d i n l e s s t h a n s e v e n y e a r s e v e n i n g w o r k , s h o r t -
e r c o u r s e s a r e o n l y p o s s i b l e where t h e e l e m e n t a r y i n s t r u c t i o n l a 
c u r t a i l e d , r e s u l t i n g i n t h e w h o l e scheme b e i n g weakened . 
S u b j e c t s o f Cour se s . 
J u n i o r Co.;rses ( F i r s t t w o y e a r s ) . 
7^:0 m a i n d i f f e r e n c e s ?ire n o t i c e a b l e , ^i::.^ 
{ 1 ^ . J u n i o r Courses w h i c h i n c l u d e t he s u b j e c t o f m i n i n g . 
i 2 l . J u n i o r Coi i r ses w h i c h e:cclude m i n i n g P.nd c o n c e n t r a t e 
on the s u b j e c t s o f K n g l i s h , M a t h e m a t i c s , I j r a w i n g and 
S c i e n c e . 
The J u n i o r Courses i n R11 t h e c e n t r e s I n S c o t l a n d , ( N o s . 7 , 8 , 
9 , 1 0 ) n ro i n t h e f i r s t a r r r ingement and t h e r e a s o n f o r t h i s I s 
g i v e n i n t h e f o l l o w i n g s t ^ t e m e n t : -
• ' H l g h t f r o m t h e f i r s t y e a r we i n t r o d u c e t h e s u b j e c t o f 
m i n i n g . -Ve •'^ re so c o n v i n c e d o f t h e n e c e s s i t y o f c r e a t i n g and 
m a . i n t a i n i n p : i n t e r e s t o f t he young s t u d e n t s i n t h e i r i n d u s t r y 
t h a t we i n c l u d e t h e s u b j e c t i n t he se two y e a r s . V^e f e e l a l s o 
t h a t s i n c e a t t end^mce upon these c i a s s o s i s v o j ^ u n t a r y , somo 
degree o f c a t e r i n g t o t h e s u b j e c t t h a t l i e s n e a r e s t t o t h e i r 
i n t e r e s t s has g o t t o be d o n e , " X 
411 t h e o t h e r schemes e x c l u d e m i n i n g f o r a t l e a s t t h e 
f i r s t two y e a r s . ( I n some c e n t r e s , f o r example K o . l . , Sunde r -
l a n d T e c h n i c a l C o l l e g e , N o . 3 , S t a f f o r d s h i r e , and N o . 1 2 , s o u t h 
Wales , no a t t o m p t i s made t o g i v e I n s t r u c t i o n i n m i n i n g u n t i l 
t h e f i f t h y e a r s ) . I n t h e l i e p o r t o f H . M . I n s p e c t o r s o f M i n i n g 
I n s t r u c t i o n r e f e r e n c e i s made t o t h i s p r i n c i p l e as f o l l o v s a : -
" : i i n i n p ' t e c h n o l o g y , unde r modern c o n d i t i o n s , i s so o b v i o u s l y 
t h e p r a c t i c a l a p p l i c a t i o n o f s c i e n t i f i c p r i n c i i . l e s nnd mfethods 
t o t he many and v a r i e d p r o b l e m s o f t h e m i n e , t h a t l i t t l e a r g u -
ment s h o u l d be needed i n s u p p o r t o f t h e v i e w t h a t a scheme o f 
min inp ; e a i i c a t i o n s u i t e d t o t h e needs o f t h e w o r k e r s i n t h e 
industr;^. who hope t o r i s e above t h e r a n k s o f t h e average wav^e 
e a r n e r must be one w h i c h , i n e a r l i e r y e a r a , c o n c e i i t / a t e s u p o n 
s c i e n t i f i c t r a i n i n g r a t h e r t h a n m i n i n g t e c h n o l o g y . T h i s i s 
n e c e s s a r y i n o r d e r t h a t , a t a l a t e r s t a g e , t h e s t u d y i n m i n i n g 
t e c h n o l o g y may be approacher^. a l o n g s c i e n t i f i c l i n e s , by s t u d e n t s 
who posse 3 t h e r e q u i s i t e kno-7ledj;e and t r r ^ l n i n g . ' J ^ 
P 
A f t e r c o n s i d e r a t i o n o f t h e s e two s t a t e m e n t s one must ng roe 
t h a t t h e s e c o n d i s more s o u n d . U 'h i l e a d o p t i n g a method o f 
X See f o l l o w i n g page . 
n 
5 5 . 
o f / s c i e n t i f i c a j ^o roac l i t h e m i n i n g i n t e r e e t c^.ri s t i l l bo m a i n -
t a i n e d i f t h e p r i n c i p l e s o f t h e s u b j e c t s , /wherever p o s s i b l e , 
a r e a p p l i e d t o s i m p l e raining p r a c t i c e . The t e a c h e r , h c v e v e r , 
mast bo c i r e f u l t o ^ceop h i a s u b j e c t I n t a c t , Tha t i s , i f t h e 
s u b j e c t o f m a t h e m a t i c s i s b e i n g tau.^^ht, t h e i n s t r u c t i o n s h o u l d 
be on t h e r - r i n c i p l e s and any /joric .vhich .7ould i n v o l v e c o m p l i -
c a t e d m i n i n g t e c h n o l o g y s h o u l d be a v o i d e d . 
Courses Eos, 7 & 8 (i!'ig,^,|).6^ a re i l l u s t r a t i o n s o f t h e o v e r -
a p p l i c a t i o n o f m i n i n g i n t h e J u n i o r C o u r s e s . Ji'or e x a m p l e , i n 
s t u d y i n g m a t h e m a t i c s , t h e s t u d e n t has c o n t i n u a l l y i n h i s m i n d a 
n i n i n g p r o b l e m and i n a l l l i k e l i h o o d m a t h e m a t i c a l p r i n c i p l e s 
w i l l become s u b s i d i a r y t o m i n i n g . 
I n thf=) t e a c h i n g o f J u n i o r c l a s s e s two a ims s h o u l d be h e l d 
i n v i e w , , t h e f i r s t , t h a t t h e s t u d e n t s h o u l d a c q ^ i i r o a t h o r o u g h 
u n d e r s t a n d i n g o f t h e p a r t i c u l a r s u b j e c t , t h e s e c o n d , t h a t he 
s h o u l d he l e d t o r e a l i s e t h a t t h e s e s t u r^ i e s a r e c l o s e l y c o n n e c t e d 
^ i t h h i s more advanced w o r k , JTur ther , most o f t h e e n t r a n t s t o 
the J u n i o r Courses a re yoiin^, and i n e x i p e r i e n e e d i n a c t u a l m i n i n g 
p r a c t i c e w i t h t h ? r e s u l t t h a t t h e teach in^^ o f m i n i n g has n o t the 
n e c e s s a r y "b f i ckc^round" , 
I n t h e s y l l a b u s e s vvhich i n c l u d e raining, where r e f e r r i n g t o 
t he J u n i o r y e a r s , t he se s t a t e m e n t s o c c u r : -
"The m i n i n g c l a s s i s l a r g e l y a s i m p l e t a l k a t i v e c o u r s e . " 
" I n s t r u c t i o n s h o u l d be GlGmentary and no c o m p l i c a t e d 
p r o b l e m s i n v o l v e d , " 
The s i m i . l e p r i n c i p l e s o f m i n i n g s h o u l d o n l y be t a u g h t , " 
C o m m u n i c a t i o n f r o m t h e J o i n t Commit tee on t h e O r g a n i s a t i o n 
o f C la s ses i n S c i e n c e and T e c h n o l o g y , T e c h n i c a l C o l l e g e , 
G lasgow. (j^i^Jrd J anua ry ,19 :34 ) . 
p R e p o r t o f K.ivl, I n s p e c t o r s on t h e p r o v i s i o n o f i n s t r u c t i o n f o r 
Pe r sons employed I n t h e Coa l i i l n i n g I n d u s t r y i n E n g l a n d and 
Wales ( 1 » 3 2 ) . 
5b, 
To e f f i c i e n t l y t e a c h m i n i n g p r i n c i p l e s t o persons who 
have n o t had much o x i e r i e n c e u n d e r g r o u n d 16 o-^vtryiueiy d i f f i c u l t , 
and w i t h no s c i e n t i f i c f o u n d a t i o n on w h i c h t o b u i l d t he I n s t r u c t -
i o n , t h e t a s k becomes i m p o s s i b l e . A g a i n , i i i n o e t h e s u b j e c t has 
t o be r e p e a t e d i n t h e l a t t e r y e a r s o f the c o u r s e much v n l u a b l Q 
t i m e i s w a s t e d and s u b j e c t s v t h l c h w o u l d be o f more v a l u e t o t h e 
s t u d e n t a r e , o f n e c e s s i t y , e x c l u d e d . 
W i t h r e f e r e n c e t o scheme N o . 6 . ( Y o r k s h i r e } a t t o n t i o n i s 
drawn t o t h g s u b j e c t "Sr-.fety p r i n c i p l e 3 " i n t h e i ' i r s t Y e a r . 
T h i s c l a s s i s i n c l u d e d i n the course f o r boys be low e i g h t e e n 
y e a r s o f a^ e^ w i t h t h e s o l e a i m o f t e a c h i n g t h e s a f e use o f 
a p p l i a n c e s i n t h e m i n e . There i s no I n t e n t i o n o f m a k i n g i t a 
c o m p u l s o r y s u b j e c t o f t he cou r se e x c e p t f o r young ladr . who a r e 
j u s t e n t e r i n g the i n d u s t r y and no min ima t e c h n o l o g y l a i n c l u d e d . 
(A f u l l c i o . : oc r i p t i on o f S a f e t y Clafe.aoB i s ^ivesn Chi >: tor 
I t i s now g e n e r a l l y a c c e p t e d t h a t t h e i n c l u s i o n o f m i n i n g 
i n the f i r s t y e a r s o f t h e c o u r s e , a p a r t f r o m i t s a n £ o u n d n e s e , 
does n o t a t t r i j c t young p e r s o n s engaged i n t he i n d u s t r y , n o r 
does I t a c t as an I n c e n t i v e t o stuc^ents t o c o n t i n u e t h e i r s t u d i e s 
f u r t h e r . I n the w r i t e r ' s o x p e r i e n c e , o n l y t h o s e t^ tadents who have 
d e l a y e d t h e i r s t u d i e s , have q u e s t i o n e d t he l a c k o f M i n i n g i n t h e 
J u n i o r Courses . " i t h t h i s e x c e p t i o n , s t u d e n t s u s u a l l y show 
keenness i n a l l t he s u b j e c t s o f t h e J u n i o r Course e v e n whene 
l i t t l e r e f e r e n c e i s made t o m i n i n g . The s u b j e c t s t a u g h t i n most 
o f t h e c e n t r e s a re l ' : ;ngli£;h, M a t h e m a t i c s , D r a w i n g and S c i e n c e 
( C h e m i s t r y and F h y s i c s ^ and f o r m i n i n g s t i i d e n t s t h i s c o m b i n a t i o n 
i s t h e moat a u i f c a b l o . 
I n obce r^ in . s t h e o t h e r c u b j e c t c i n c l u d e d i n t h o schemes 
shown I n i?ig.1,j).t4 e x a m i n a t i o n r e q u i r e m e n t s have t o be c o n s i d e r e d . 
G e n e r a l l y , i n t h e y e a r ^ f o x l c v i n g t h e J u n i o r Courses t h e s u b j e c t s 
t a k e n c o l l e c t i v e l y fere s i m i l a r i n a l l d i s t r i c t s b u t t h e sequence 
i s n o t aJways i d e n t i c a l . T h i s i s due t o two r e a s o n s , v i z . . 
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! • ThH s u b j e c t s o f t h e e x a m i n a t i o n a re d i v e r s e 
a n d , t h e r e f o r e , a scheme showin'^^ a c o m p l e t e 
seo;ience i s i n p o s s i b l e . 
S, 7he e x a m i n a t i o n s f o r i - ' i r s t . and Second C las s 
C e r t i f i c a t e s o f competency h«ve t o be t a k e n 
i n one s i t t i n g and t h e p l a c i n g o f s u b j e c t s i n 
any t i f . ' e c i f i c o r d e r i s u n n e c e s s a r y . 
The common alia i n t he scheme s u b m i t t e d i s t o c a r r y 
t h e e x a m i n a t i o n s u b j e c t s t o t h e l a s t y e a r o f t h e c o u r s e 
b u t t h i s i s i.ipOBSible as s i x s u b j e c t s w o u l d have t o be 
i n c l u d e d i n t h o l u s t s e s s i o n , i ' o r examr i e , i n cou r se 4 , 
( D e r b y s l i i r e ) , " V e n t i l a t i o a Jtnd j j i g h t i n g " , an e x a i a i n a t i o n 
s u b j e c t , has been p l a c e d i n t h e f o u r t h y e a r o f a n i n e 
y e a r s ' c o u r s e . 
I n some o f t he c o u r s e s s u b j e c t s have been i n c l u d e d 
w h i c h a re n o t n e c e s s a r y f o r e x a r i u n a t i o n p u r p o s e s a n d , 
w h i l e t h ^ l r v a l u e cannot be n u a s t i o n e d ^ 11.e c o a r s e i s 
a l re^-dy o v e r l o a d e d bO t h a t t h e s e s u b j e c t s c o u l d be e l i n -
i n r t e d f r o m t h e schemes. " l i ' u o l s " , " E c o n o m i c s " , and ' ' i i l i n -
e r a l o g y " , a re s u b j e c t s v fh i ch come u n d e r t h i s c a t e g o r y and 
i t ii^ sugi'f'yted t h n t these s u b j e c t s co i^ l ^ bf; tau^rht i n a 
; 0 £ l - e x a m i n a t i o n co i r s o . I t i s o f t e n f o u n d t h a t s t u d e n t s 
-.-vho q u a l i f y d e s i r e t o c o n t i n u e t h e i r s t i ^ d i e s hnd i t /"^ould, 
t h e r e f o r e , seenj^dvisable t h a t d e f i n i t e p o s t - e x a m i n a t i o n 
c o u r s e s be a r r a n g e d t o i u c l a d e some a l i i e r l s u b j e c t s . sh i ch 
vffould be o f g r e a t a s s i s t a n c e t o a p e r s o n ^^ho i s ready t o 
take a n a d m i n i s t r a t i v e p o s i t i o n i n the m i n e . 
I n 95,-0 o f t h e c o l l i e r i e s i n B r i t a i n a l t e r n a t i n g c u r r e n t 
has been adop ted i n p r e f e r e n c e t o d i r e c t c u r r e n t p r a c t i c e . 
To t h e raining s t u d e n t , t h e s u b j e c t o f e l e c t r i c i t y p r e s e n t s 
t h e most d i f f i c u l t i e s and i n s t r u c t i o n on d i r e c t c u r r e n t 
c o u l d , t h e r e f o r e , be c o n f i n e d t o p r i n c i p l e s v t t h o u t a f f e c t i n g 
i n any way t h e v a l u e o f t h e c o u r s e on m i n i n g t e c h n i q u e . T h i s , 
howeve r , c a n n o t be a c h i e v e d u n t i l t h e B o a r d o f M i n i n g Exam-
i n a t i o n s e x c l u d e q u e s t i o n s on d i r e c t c u r r e n t p r a c t i c e f r o m the 
e x a m i n a t i o n p a p e r s . 
5S 
The s u b j e c t of Geology should form an i m p o r t a n t p a r t o f 
mining (Education hut i n the schemea ^'nojin lOur d i s t r i c t s have 
om i t t e d i t from the course, v i z , ,No, 3, ( $ t a f f o r d v g h i r e ) , No.9. 
(EPet o f S c o t l a n d ) , No.10 (Edinburgh) and No.11 (North Wales). 
These d i s t r i c t s give some i n s t r u c t i o n on the su b j e c t i n con-
J u n c t i o n w i t h minin;^ or surveying and t h i s tneels the needs of 
the examination. Apart,h07?ever, from thn u t i l i t a r i a n value i n 
mining courses, geology develops the po\?ers o f o b s e r v a t i o n and 
forme a co-ordlnatinsT; s u b j e c t o f c h c i i i i s t r y , p h j s l c s and dyn-
amics. I t sho-iild, t h e r e f o r e , bf^ ^ i v ^ n a d e f i n i t e place i n 
any scheme o f mining education. 
Conclusion, 
Under the present c o n d i t i o n s o f e x a n i n a t i o n t h e r e a r e 
many unsurrnoxintable obstacles encountered i n the arxeuiging 
of a scheme o f mlnin??; e a u c a t i o n \7hieh w i l l not only f u r n i s h 
persons employed i n the i n d u s t r y w i t h a good t r a i n i n g i n 
mining technique but w i l l a lso give them the best and broadest 
e d u c a t i o n t h a t ie p o s s i b l e . The courses i n Fig.2,pt4-etre, I n 
roost cages, i d p n t l c a l i n c o n t r n t nnd t h i s ngrnevcent o f thou g h t 
i ' J l u s t r a t e s t o f^ ome exte n t t h a t the schemes Rre as near p e r f e c t 
as may be p o s s i b l e . The e d u c a t i o n a l p l ^ n i n raining i s , t h e r e -
f o r e , c o n t r o l l e d by the s t a t u t o r y t e s t s and x i n t i l these are 
a l t e r e d very l i t t l e improvement can be m^de i n mining e d u c a t i o n . 
I f , ho.vever, examinations were set at I n t e r v a l s and the f i n a l 
t e s t grouped f ah" su=5>ested i n the preceding chapter) a l l coui'ses 
of mining education could be arranged f^long much broader l i n e s . 
The p o s i t i o n i s summarised by A.U.Carr-daunders and 
P.A.i^ilaon 8S f o l l o w s : -
"The s i t u a t i o n i s complicated by the very s t r o n g 
t r a d i t i o n i n t h i s i n d u s t r y o f promotion from the ranJcs. This 
means t h a t t h e r e i s l i t t l e o p p o r t u n i t y f o r l i b e r a l e d u c a t i o n 
before t e c h n i c a l s t u d i e s begin. The l e g i s l a t i o n has been 
s u c c e s s f u l i n t h a t i t has produced a h i g h l e v e l o f t e c h n i c a l 
competence; i t h a i f a l l a l i n t h a t i t has n e g l e c t e d the broader 
asxects o f p r o f e s s i o n a l competence."*' 
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A M o d i f i e d Course on i k l n i n g i n a t r u c t i o n t o meet the sup^Rested 
Re-arran^ements o f Kxamination. 
Minin g e d u c a t i o n can be improved only when the examination 
c o n d i t i o n s are a l t e r e d . I f the arrangement o f examinations 
were made aa suggested, v i z . , P r e l i m i n a r y , I n t e r ' ^ e d i a t e , and 
^ i n a l (Grouped), i n s t r u c t i o n i n raining could be developed i n 
such a manner t h a t i t would g i v e mining men a more l i b o r a l and 
comprehensive e d u c a t i o n along w i t h the v o c a t i o n a l i n s t r u c t i o n 
necessary under the present s t a t u t o r y r u l e s . 
The f o l l o w i n g scheme o f i n s t r u c t i o n w i t h examinations i s 
su b m i t t e d : -
J u n i o r course. 
1st Year. E n g l i s h . 
iiilat hematics. 
Safety r r i n c i p l e s . 
Woodwork, e t c . 
2nd Year. E n g l i s h . A d u l t Class (One year o n l j | ) . 
;ulathe.mtic8. E n g l i s h , 
Science. (Elem.iPhysics .iiathematics. 
& Chemistry.) Science. 
Drawing. 
Examination: E n g l i s h . Mathematics, Science, Dra.ving. 
Senior Course. 
3rd Year. En,'»llsh. 
Mathematics. 
Science ( P h y s i c s ) . 
4 th Year. Snp^llsh. 
Mathematics. 
Science (C h e m i s t r y ) . 
6 t h Year. E n g l i s h . 
Mechanics. 
Science ( E l e c t r o t e c h n i c s ) . 
Eitaraination: E n g l i s h . Mathematics, Mechanics,Science (Chemistry 
& Physics) E l e c t r o t e o h n i c s . 
6 0 . 
Advanoed Courae. 
6t h Year. Geology. 
E l e c t r i c a l Engineoring I . 
Mechanical Engineering I . 
7th Year. E l e c t t i c a l E n g i n e e r i n g I I . 
Mechanical Ensiineering I I . 
Mine Surveying I . 
E x a m i n a t i o n : l e t Group 
(Machinery) 
8 t h Year. Mine purveying I I . 
V e n t i l a t i o n & i i i g h t i n g . 
'A'inning & Working. 
Examination: 2nd Group 
(Mine Su r v e y i n g ) . 
9 t h Year. E x p l o s i o n s , I n u n d a t i o n s , e t c . 
Mining L e g i s l a t i o n & Mine Management. 
Mining I T u t o r i a l . 
Examination: (Jtining Group) V e n t i l a t i o n & L i g h t i n g . 
Winning & Working. 
Explosio n s , I n u n d a t i o n s , e t c . 
Mining L e g i s l a t i o n . 
Post Exf^minfltion Courses. 
1st Year. jpuels w i t h j j a b o r a t o r y 
Geology " " 
2nd Year. Economics. 
Layout o f M i n e r a l P r o p e r t i e s . 
General Ohservations on Above Scheme. 
( 1 ) , I n the F i r s t Year Safety P r i n c i p l e s and A'oodwork are 
grouped and may he taken w i t h o u t E n g l i s h and Mathematics. . 
This i s arranged t o provide f o r the i n s t r u c t i o n o f boys on 
Snfety P r i n c i p l e s (sfta Ch, 1, I t i s f e l t t h a t where a l a d 
e n r o l s i n a c l a s s f o r Safety i n s t r u c t i o n he should not be 
compelled t o take the whole iJ'lrst Year Course. I f , however, 
however/ he q u a l i f i e s i n Safety . . r i n c i p i o s and d e s i r e s t o con-
t i n u e h i s s t u d i e s he w i l l be r e q u i r e d t o take the f i r s t year 
course, e x c l u d i n g Safety P r i n c i p l e s . Clashes f o r boys about t o 
be employed i n mines should, i n the f u t u r e , form an i m p o r t a n t 
feeder f o r the f u l l courses i n mining but g r e a t care v i l l have 
t o be e x e r c i s e d i n the methods adopted i n order t o encourage 
young l a d s t o continue t h e i r s t u d i e s , .voodwork i s i n c l u d e d i n 
the course as a means t o t h i s end and a l s o t o give p r a c t i c e i n 
manual d e x t e r i t y , so necessary i n working w i t h a p p l i a n c e s under-
ground. 
(21 . The scheme Includes p r o v i s i o n f o r an a d u l t c l a s s i n the 
P r e l i m i n a r y Course t o s u i t students who have delayed t h e i r 
s t u d i e s and only one year i s -Uven t o t h i s c l a s s as i t i s found 
t h a t a d u l t students are i n a p o s i t i o n t o advance to the t h i r d 
year a f t e r one year's i n s t r u c t i o n . I n the t h i r d year s e n i o r 
and j u n i o r students can be combined w i t h no disadvantage. 
(3) . The teaching o f E n g l i s h i s continued t o the f i f t h year 
o f the scheme, .iuch o f the i n f e r i o r q u a l i t y o f ?;ork i n the 
advanced years i s due, not so much t o l a c k of knowledge o f the 
p a r t i c u l a r s u b j e c t , but t o the students* d i f f i c u l t y o f express-
i o n . A b i l i t y t o r e p o r t i n a l u c i d manner on underground oper-
a t i o n s i s e s s e n t i a l t o the p o t e n t i a l h o l d e r o f an o f f i c i a l 
p o s i t i o n . I n the f i f t h year the s u b j e c t , may w i t h advantage, 
be c o n f i n e d t o r e p o r t s and d i s c u s s i o n s on mining m a t t e r s . 
(4) . The other s u b j e c t s i n the Senior Course (Mathematics & 
Science! form a b a s i s on which the purn mining s u b j e c t s may be 
tauj?ht. Constant a n p l i o a t i o n o f the s u b j e c t m^^tter t o mining 
problems should be made throughout the s e n i o r course. 
(5) . I n the Advanced Course, the s u b j e c t s o f E l e c t r i c a l Engin-
e e r i n g , Mechanical Engineering and k i n e Surveying have been 
a l l o c a t e d two sessions each. These s u b j e c t s are g e n e r a l l y the 
most d i f f i c u l t to mining students and i t i s , t h e r e f o r e , thought 
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t h o u g h t / expedient t o a l l o t e x t r a tirne t o them. 
(6) . Geology i s placed i n the S i x t h Year i n order t h a t no year 
i n the Advanced Course should be w i t h o u t a s u b j e c t which i s 
c l j s e l y connected v i t h the " g e t t i n g " o f m i n e r a l s . 
(7) . The E i g h t h and N i n t h Yenrs concentrate on the e&amination 
s u b j e c t s of the Mining Group. A f t e r the Seventh Year the s t u d e n t 
should have a =^ ood grasp o f a l l the sciences and, t h e r e f o r e , 
concentrated study, coupled w i t h h i s p r a c t i c a l experience, 
should enable him t o q u a l i f y . Under t h i s arrangement the i m p o r t -
ant s u b j e c t s o f the examination can be taken i n the l a s t two 
years. 
(81. A mining t u t o r i a l class has been i n c l u d e d i n the l a s t year 
o f the Advanced Course i n ord'=»r t o discuss and c o - o r d i n a t e a l l 
the mining s u b j e c t s . 7/ith s e n i o r students a c l a s s o f t h i s t y p e 
has many r e a l Rdvantages. During d i s c u s s i o n each studentp( r e -
ceives the b e n e f i t o f the o t h e r s ' experiences and an opportun-
i t y o f r e v i s i o n o f a l l the work i s a f f o r d e d . 
( 9 ) . Students who have completed a f u l l course o f mining and 
have q u a l i f i e d , g e n e r a l l y d e s i r e t o continue t h e i r s t u d i e s , 
post-examination courses f o r t7?o years i n c l u d i n g f o u r s u b j e c t s 
are shown i n the scheme. Thf-se s u b j e c t s w i l l be o f r e a l value 
t o those a n t i c i p a t i n g an a d m i n i s t r a t i v e appointment. 
Courses f o r iTiremens' & S h o t f l r e r s ' Ex?.imlnatlons. 
The u s u a l method o f pr e p a r i n g candidates f o r the above 
examinations i s by a r r a n g i n g a c l a s s f o r i n s t r u c t i o n on the 
p a r t i c u l a r m atter o f the t e s t . These t e s t s are des c r i b e d on 
Page and are o f an elementary n a t u r e . 
A course such as t h i s i s f a r from s a t i s f a c t o r y as no 
o r d e r l y scheme o f i n s t r u c t i o n i s adopted and the knowledge 
acquired by the student i s u s u a l l y o f l i t t l e use t o him i n 
h i s d a l l y work. 
Under the proposed new examination arrangements i t 
would be necessary t o draw up a s p e c i a l course f o r f i r e m e n 
and s h o t f i r e r s . The f o l l o w i n g course i s suggested:-
(1) . P r e l i m i n a r y Examination ( I s t Year's I n s t r u c t i o n ) . 
E n g l i s h , Uathomatlcs, Drawing and Science, 
fis i n A d u l t Class o f t h e J u n i o r ^ l i n i n g Course, 
(See rage 53 ) . 
(2) . F i n a l Examination (2nd Year's I n s t r u c t i o n ) . 
P r a c t i c a l Prolilems which come w i t h i n the experience 
of i?'ireman and S h o t f i r e r . [ T h i s would i n c l u d e the 
su b j e c t s g i v e n under ' ' i f i n a l Examination*' (See Page ) ] 
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€>5. 
C H A P T E R V 
The Minin^y student. 
The w r i t e r does not c l a i m t o have composed t h i s 
Chapter but has l e f t i t t o the mining students 
t o make t h e i r i n d i v i d u a l c o n t r i b u t i o n s . The 
reader w i l l f i n d a t the beginning o f the chapter 
reasons why the miner becomes st u d e n t . 
I n a q u e s t i o n n a i r e submitted t o e i g h t y - s i x students 
answers are g i v e n which show the type of student 
a t t e n d i n g classns i n mining. 
THE MINIKG 3TUDEHT. 
I n the County o f Durham t h e r e are approximately 110,000 
persons employed I n rnd nhout the minf^s ^^nd, o f t h i s number, 
l e s s than c,00, or nre a t t e n d i n g ev^^niny courses i n mining 
technology. During the session 19o3/^4 Glnases on Safety I n s t r u c t i o n 
were commenced i n the County and 1,811 students l u a l i f i e d . (See 
Chapter "Safety I n s t r u c t i o n t o i3oyvS" K I n r d d i t i o n t o these 
numbers, approximately 150 e l e c t r i c a l and raec^innical engineers i n 
c o l l i e r i e s a t t e n d c o n t i n u a t i o n classes on t h e i r p a r t i c u l a r s u b j e c t s . 
I t i s estimated t h a t about 2 ?. o f the workers i n mines o f the County 
of Durhajn are ,-^iven i n s t r u c t i o n on s u b j e c t s p e r t a i n i n g t o the indub-
t r y . 
This chapter i s concerned .vith those who ^re a t t e n d i n g a 
f u l l course i n mining technology, and vho h^ .^ve as t h e i r aim the 
attainment o f one or other o f the s t a t u t o r y m a l i f i c a t i o n s i n min-
i n g . I t was thou g h t , however, t h a t t h i s might not be the only reason 
a c t u a t i n g the worker to become student and, i n order t o o b t a i n d e f i n -
i t e i n f o r m a t i o n r e g a r d i n g t h i s , i t wr.s decided t o submit a q u e s t i o n -
n a i r e t o a l l new students e n r o l l i n g i n the mining classes a t the 
Sunderland Technical College f o r Session 1534/;>5. 
The q u e s t i o n eeked o f each student was as f o l l o w s : -
"raAT MOE YOU DKCIDK TO TAKE A COURSE lli .llIilKG?" 
The stud'^nts were i n s t r u c t e d t o gi v e no nnrae i n t h e i r r e p l i e s 
but f u l l d e t a i l s o f reasons f o r e n r o l l i n g . The w r i t e r , i n s t e a d o f 
g i v i n g a general d e s c r i p t i o n o f the r e p l i e s r e c e i v e d proposes t o g i v e 
the answers v e r b a t i m ss f o l l o w s : -
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(1) . "ITor a number of years I hore had a d e s i r e t o j o i n the 
m i n i n g classes but s h i f t s and l a c j t of i n f o r m a t i o n have 
up t i l l t he present made i t a remote wish. The circum-
stances which e v e n t u a l l y enabled me to j o i n J9ere seeing 
a b i l l a d v e r t i s i n g the classes i n ray employers' o f f i c e . 
I wrote and r e c e i v e d a prospectus, then, t a k i n g my under-
n.«?nai^ er's adv i c e , I enroxled as a mining s t u d e n t . Event-
u a l l y , i f I P8S8 my e x a i i i n a t i o n s , I w i l l be i n the p o s i t -
i o n t o t-^ke .^ ny o p p o r t u n i t y which m?^ y come my way, which 
may b e t t e r me both f i n a n c i s i l l y and s o c i a l l y " . 
(2) . "My f a t h e r has J?jrked as a minor from the f;ge o f twelve 
end }wB worked every type o f l a b o r i o u s mine work from 
a t r a p p e r t o a c o a l hewer, he has made the average amount 
of money f o r h i s work but hadn't beon '^ble t o have any o f 
hift f a m i l y placed i n n b e t t e r p o s i t i o n than h i m s e l f , t h e r e -
f o r e , fiith h i s example i n mind, I i n t e n d t o b e t t e r my pos-
i t i o n i n the mining t r a d e as i ioiow more ahout raining t h a n 
a n y t h i n g else and the only way i s t o atudy mining. Another 
reason .?hy I e n r o l l e d i n theae classes i s I t h i n i c ( a l t h o u g h 
1 nay be wrong) I should stand a b e t t e r chance o f o b t a i n -
i n g work -vith a r:ood kno.vled^e o f m i n i n g , t h a n I would i f 
I had only the p r a c t i c a l experience. Then ^9gain, i f more 
miners s t u d i e d minirxg they would know mOj:n of the dangers 
t h a t l i e b e f o r e them and how t o act i n case o f emergency, 
and t h e r e .ould be fe;";er e>:^vl sions as dangerous q u a n t i t i e s 
of gas would be more care:€ully d e a l t w i t h " . 
(3) . " rvhen a t t e n d i n g school, I used t o d e l i g h t i n h e a r i n g ray 
f a t h e r and a l d e r brother:: t a l l : p-bout t h e i r d a i l y r o u t i n e 
i n the mines and t - argue as t the m e r i t s o f t h e i r r e -
s p e c t i v e c o l l i e r i e s . My young mind w.rald t h r i l l w i t h ad-
m i r a t i o n and I decided, when very youn^, t h a t I was out 
out t o be the i d e a l miner. But, on l e a v i n g s c h o o l , and 
having s t a r t e d my miner's l i f e , I was a t r i f l e disa; p o i n t e d 
t o f i n d myself working every day f o r a meagre pay. Too 
l a t e t o t u r n back and admit defs^at to uvj f r i e n d s , I decided 
t h a t at l e e a t 1 would s t i c k i n and improve my s t a t u s as 
a miner. i ennuired here and t h e r e lind ^faa advised t o 
take a course i n mining and here I am, working and hoping 
f o r the best". 
(4) . " I tooK a course i n mining f o r one main o b j e c t and t h a t i s . 
t o b e t t e r my p o s i t i o n do .n tho mine, then u l t i m a t e l y i t 
w i l l g ive me ^ b e t t e r p o s i t i o n i n l i f e . The circumstances 
o f the miner, what w i t h h i s low vvagee and heavy work, makes 
one t h i n k very ytron-^ly f o r h i i a s o l f , eind because I do n o t 
want t o be j u s t - n. o r d i n a r y miner t h a t i s v^hy I hope I 
am s u c o e s s f i i l i n my courses. " 
(5) . "The reason 1 decided t o take a course i n mining was because 
I know i f i di(^ not t r y t o l e a r n sometjiing about the place 
I n which I hpve t o earn my l i v i n g t h e r e would be n o t h i n g 
l e f t f o r me but very h ^ r d work. I have t r i e a every c l a s s 
o f work i n a mine from a t r a p p e r t o a c o a l hewer and 1 now 
f i n d t h a t w i t h o u t education t o help my p r a c t i c a l knowledge 
I w i l l not be able t o r i s e to a n y t h i n g more than o r d i n a r y 
workman. . " i t h the above reason added to the good advice 
I have rec e i v e d from o t h e r s I am t r y i n g t o improve my t o c i a l 
standard and, 1::* ray b r r i n w i l l -^llow me, I riill not g i v e 
up u n t i l I hRve a t t a i n e d one o f the h i g h e s t p o s i t i o n s i n 
my c l a s s o f .5ork." 
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( 6 j *'To enable me t o i U a l i f y f o r a b e t t o r j o b . " 
{7)s "Kf*.ving had a c o l l e g e e d u c a t i o n and boing undecided i n my 
choice o f P ca r e e r , I was i n v i t e d and given an o p p o r t u n i t y 
o f t a k i n g up mining engln^^ering by one o f our oo l i c r y 
o f f i c i a l s . T h i s , o f course, n e c e s s i t a t e d a course i n mining 
e n g i n e e r i n g . " 
(8) . " I d^'^ciiiod t o tr,v\p. a course i n minln?r bacause I am g r e a t l y 
I n t e r e s t e d i n the work I am doing i n tizp- mine. Having had 
a course i n "Safety i n M'nos" and r e c e i v i n g e. badge f o r the 
s a r ) G . was another reason I decide'l t o go on w i t h mining 
c l a y fees. I .vai:t t o l e a r n a« nuc:h ss poflsiblP about m i n i n g , 
such as V e n t i l a t i o n , U r Lleaeuror^nnts G^srs found i n Mines, 
e t c . , F . l £ J 0 t o t r i ' and bc^tter my pOvSitioh vhen I gt^t o l d e r . " 
(9) . ''Being young and havin;^ a -^ood deal o f tinie t o spare, I 
used t o pondor over young people nein:^ educated and being 
made e f f i c i e n t f o r the posts they occupied. I t s t r u c k me — 
"..hy don't I equip myself when t^ver so many advantages were 
pro v i d e d f o r dtud^^nts rxnd m^ybe i f I were tobscome an e f f i c -
i e n t person I ^vould r i s e i n p d a i t i o n ? " Hot a l t o g e t h e r t h e 
prospects o f risi n ; 3 made me e n r o l but the thought o f being 
able t o do my work i n the c o a l mine n e a t l y and e f f i c i e n t l y 
and t o j u s t i f y myself f o r the work 1 am p u r s u i n g . " 
(10) . "As I was working i n a mine I thought th«t i t would be vei*y 
i n t e r e s t i n g fco l e a r n a l l about mines. Also, I vould l i k e t o 
pass f o r the C e r t i f i c a t e s -^nd, i f p o s s i b l e , rec^^ivo ^ b a t t e r 
s i t u a t i o n . " 
(11) . "On l e a v i n g school I s t a r t e d .^ork at the c o l l i e r y i n the 
surv e y i n g o f f i c e . The vork '"^ as i n t e r e e t i n g and I know I 
e v o u l h a v e tv study i f I .^nnted my aarveyor'i t i c k e t so I 
took the mining claBSes t o go through the stages t i l l I was 
q U H l i r i e d t o s i t my liono O.fica examination.'' 
I . "vVhen I l e f t s c h o o l , l i k i n g mrichinery I imraedlately t h o u g h t 
o f e n g i n e e r i n g , I had a f r i e n d , a c o l l i e r y manager, ^ fho 
advised me t o take up mining f o r he t o l d me t h a t a l t h ough 
trf'de Wfio s l a c k p t tb"? mom^mt. he was c e r t a i n i t '^ould soon 
( 1 2 ) .
I 
Jr^d wn.i ;"  h*-? en ,
p i c k up ng?iin since they had s t a r t e d b u i l d i n g c l n n t f o r mRk-
in-< I'etroj. from co?.l vhich ':?]^ .onld floon lead t o more p l a n t 
being b u i l t and then more c o a l *vould be needed i n the cou n t r y 
in&tof^ } o f h i v l A g to r e l y j n forei.^n t r a d ^ . The mining c l a s s e s 
can g i v e you tho same t r a i n i n g as a 'Vf^r^trsty and at the same 
ti-ne HlloT? you t o ca r r y on w i t h your work and earn money.** 
13, ' ^ I am not envious but when I l o o k ^^round and see the advance 
o f th:53s ;5lth 7hom I went t o school I r e a l i s e *vhat a foox 1 
have bi'^en. Thr';t i n i t s e l f was a spur 5hich goaded me, p l u s 
the r e c o m e n d a t l o n I heard from one who i s a student. Again, 
I don't i i k o the idea of having a back bent by yoare o f s e r -
v i c e ( or harr]! l a b o u r ) and p r a c t i c a l l y a slave t o t h e god Coal, 
On the other h.^nd, the classes open out a v i s t a o f a new l i f e 
nnd we cun only t r y and r e a l i s e the p o s s i b i l i t i e s v?hich are 
pl-^ced b efore us." 
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(14) . ".4s n toy Gomicncing v.'ork I hpd a d e s i r e t o l e a r n raining. 
Heading f i r s t one mininr; book nnd, then another I found 
the r e wss flomethlng more t h s n the / r a c t i c a ] side o f mining. 
•Ihis gpve me -xn a m b i t j j u & r'dnd to i-ii_rove .a^  p o s i t i o n , On 
the r-(?vice o f the mrnr.ier I s t n r t c d to s t u i y aiining c o r r e s -
pondence and coon foand t h a t I .-ab b u i l d i i ^ j house on sand, 
but not before I hr;d s j e n t a g.od deal of rrioney on i t . Upon 
f a r t h e r advice from a c e r t i f i e d c o l l i o r j ? manager upon the 
a:ystem t j f mining classes I com onced then: f^ -nd i n a I c s a c n o r 
two I provpd,^ t o myself t h j i t t here l a n o t h i n g b e l t e r than the 
teacher i n f r o n t o f you." 
(15) . " I l e f t school Ht the Pge of 14 t h i n k i n g at t h a t t i m e , ag 
most l ^ d s do, t h a t my education -^ as comrl'^te. ^ f t e r Torking 
at the c o l l i e r y Cor tvco ypars, ho-vover, I bfj^an t o r e a l i s e how 
l i t t l e I r e r . l l y d i d knoi^?. The m a j o r i t y o f t h i n i ^ s i h^d lea r n e d 
at school I had almoet f o r g o t t e n nnd of t J i ^ t e c h n l c j l aide o f 
my occu"«-tlon I '.vas e n t i r e l y l^-^norant. Xno^v/ing then t h a t f u t u r e 
promotion deperif^e;"^ e n t i r e l y on • f a i l T.n6 cctmr-lote knowledge o f 
eycr . 7 s u b j e c t concerned, nn^ baia:^ onoour ..?ed by J i j o f f i c i a l u 
to ^ 0 so, 1 took the very ffise fctei; to j b l e i n t h c i i i . " 
(16) . "7:or)rin^^ ?n the mine I wished t o h^ve f: f u l l e r u n d erstanding 
of the v5ork I .-vas doing, a l s o t h a t I mij^ht h^ve «i b e t t e r Job 
than c o a l hewing? a l l the time." 
(17) ,(a)"To improve my edvicatir.n, 
fb).To be^tter m'j p o s i t i o n . 
(o).To hr.ve a b e t t e r knowledge o f thn mine ano i t s workirigs". 
(18) . "As 1 T f i b h t o b e t t e r myself i n mining". 
During session 19;d2-34 a l l mining students were asked t o 
complete a q u e s t i o n n a i r e , v. copy o f which i s g i v e n on p. 75 . 
The answers g i v e n have been t a b u l a t e d and are shown on f i g s . 3 
t o 5 , pfe,7€»-7e» 
The f o l l o w i n g i s a re'siime''of the answers 
Question Ho. 1. - Age. 
From the RP;e r e t u r n s the f o l l o w i n g t a b l e i s c o n s t r u c t e d ; -
7 0 
Year. Averfige age. Uo. i n c l a s s 
Mining - P r e l i m i n a r y . 20. 0. 7. 
" T h i r d Year. 24. 0. 15. 
" Fourth " 26. 5. 11. 
" F i f t h " 27. 1. 6. 
" S i x t h " 28. 7. 16. 
" Seventh " 28. 1. 10. 
Mining Surveying 
F i f t h " 19. 4. 3. 
Ti rt 
Advanced " 23. 3. 18. 
The age range i s from 17 t o 42. 
Question Uo. 3. - Day School Attended. 
Table showing number o f students who have attended i i l e m e n t a r y , 
J u i i i o r T echnical nnd secondary Schools. 
Elementary. J.T.S. Sec'y. T o t a l . 
Mining f r e l i m l n a r y . 7, - - 7, 
" T h i r d Year 14. 1. - 15. 
" F o u r t h " 11. - - 11. 
" F i f t h " 4. - Z. 6. 
" S i x t h " 15. - 1. 16. 
" Seventh " _4. - 6. 10. 
55. 1. 9. 65. 
84.7,a 1.6,;; 13.8,^ 100,^ 
Mine Surveying 
F i f t h Yenr. * - 3, 3. 
" " Advanced. _9. ^ 18. 
9.' - 12. 21. 
42.9,; 57.1^,^ 100^^ 
From the above t a b l e i t would appear t h n t boys who were 
at school t e n or twelve years a^o and are now f o l l o w i n g mining 
f r e q u e n t l y came from the secondary schools ( v i d e - Seventh Year 
M i n i n g ) , T h i s , however, does not h o l d a t the present t i a e . 
The w r i t e r i s o f the o p i n i o n t h a t the raining i n d u s t r y would 
absorb more students from J u n i o r Technical and Secondary 
Schools i f s t a t u t o r y examinations were graded. Students wouxd 
then immediately on l e a v i n g the day s c h o o l , be r e q u i r e d t o 
e n t e r a course o f i n s t r u c t i o n i n order t o o b t a i n a p r e l i m i n a r y 
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p r e l i m i n a r y / mining q u a l i f i c a t i o n . 
Probably the r e a l reason f o r the l a c k o f boys from 
Secondary Schools i s t h a t the mining i n d u s t r y demands a 
very w e v e r e and lon g " a p p r e n t i c e s h i p " b e f o r e any person 
i s allowed t o h o l d a p o s i t i o n o f r e s p o n s i b i l i t y . 
Question I fo.5. No. o f hours away from home per week 
when a t t e n d i n g mining classes. 
The column o f hours oway from home i s in c l u d e d t o 
show t h a t t r a v e l l i n g from home t o c l a s s or from mine t o 
cla s s may take up even more time t h a n i s devoted t o 
i n s t r u c t i o n . Of the 86 s t u d e n t s , 14 spent morp time i n 
t r a v e l l i n g than n t i n s t r u c t i o n . 
Question Ho.6. N o . o f miles t r a v e l l e d per week from home 
t o c l a s s . 
The number o f miles t r a v e l l e d i l l u s t r a t e s how a mining 
community i s s c a t t e r e d over a l a r g e area. I t w i l l be noted 
t h a t s t u d e n t s noa. 78 and 81 t r a v e l 92 m i l e s per week. This 
i s noteworthy i n connection w i t h the arguments put f o r w a r d 
r e g a r d i n g the advantage o f reducing the number o f evenings 
arranged per week i n a mining course. ( S e e p.97.,i) 
Question No. 8. Occupation i n Mine. 
This column i n d i c a t e s t h a t a percentage of a l l types 
o f mine workers are i n t e r e s t e d i n mining education. 
The f o l l o w i n g t a b l e summarises t h e f a c t s : -
Qccupfition. No. o f students. 
Overmen. 6. 
Deputies(Firemen). 16. 
S h i f t "Workers. 12. 
Miner8(Coal Heweral. 10. 
P u t t e r s (Pony D r i v e r s ) . 8. 
Haulage Attendants. 5. 
Mininc? Apprentices, 3. 
Appr e n t i c e Surveyors. 17. 
Linesmen. 9, 
7 2 , 
Question No.9. I n t e r e s t s . 
S ix students wrote "none" nnd s i x wrote "classes". 
A mxmber answered '^sport" but on enquiry i t was found 
t h a t t h i s meant simply " f o o t b a l l s p e c t a t o r " and the 
reading o f s p o r t s papers. 
Of the 5 0 students who i n c l u d e d " f o o t b a l l " as an 
i n t e r e s t i t was found t h a t only a few took an a c t i v e i n t e r e s t 
i n the game. Again, " f o o t b a l l s p e c t a t o r " cihouia have been 
the answer. i«lost i n t e r e s t s were centred i n summer games 
and mention should be made here t h a t t h i s i s due t o the 
e x c e l l e n t f a c i l i t i e s now a v a i l a b l e t o the working miner by 
the funds set aside f o r r e c r e a t i o n by the Miners* .Velfare 
Committee. 
Question No.10. Preference of s u b j e c t s i n Curriculum. 
The f o l l o w i n g t a b l e shows the s u b j e c t s w i t h p l a c i n g s 
made by t h e students i n the f i r s t t h r e e years o f the mining 
coarse:-
E n g l i s h 1, (One yonr i n t i t r u c t i o n ) . 
M*^them^tiC3. ... 4. 
Science 17. 
Drawing 6. 
Geology 1. (One year i n s t r u c t i o n ) . 
Science i s the most popular s u b j e c t and t h i s i s un-
doubtedly due t o the p r a c t i c a l work i n v o l v e d and t o the 
s u i t a b i l i t y o f the s u b j e c t t o m i n i n g ^ a p p l i c a t i o n from the 
beginning. 
I n the advanced years no s u b j e c t showed any s t r i k i n g 
preferf^noe. 
Question NQ«11« Reasons f o r e n t e r i n g the mining i n d u s t r y . 
1, I n the m a j o r i t y o f cases mining was the only work a v a i l a b l e 
2. When the boy had l e f t school the mines o f f e r e d more wages 
than any o t h e r i n d u s t r y . 
3, Another reason i s shown as f o l l o w s : -
(a) . "Father was a miner". 
(b) . "Belonged t o a mining .family, t h e r e f o r e 
mining was i n e v i t a b l e " . 
( c 1 . "Father i s an o f f i c i a l a t a c o l l i e r y . " 
4. Three students out o f e i g h t y - s i x s t a t e d t h a t i t was t h e i r 
own choice. 
7 5 . 
ii^rom t h e f o r e g o i n . ^ i t be Been thnt c i r c u m a t a n c e a 
r a t h e r t h a n c h o i c e d e t e r m i n e s t h a t t h e ho'j s h a l l be a m i n e r , 
S u e e t i o n N o . 1 2 . A im i n t a k i n g raininfe c l a e b e s . 
I n a l l cases t h e r e a s o n s t a t e d vvas t o o b t a i n one o r 
o t h e r o f t h e s t a t u t o r y c e r t i f i c a t e s nnd so j ^ r o c u r e a b e t t e r 
p o s i t i o n i n t h e m i n e . A d d i t i o n a l answers .vere as f o l l o w s ; -
( a 1 . To o b t a i n a f u l l e r e d u c a t i o n , 
( b 1 . To ^ a i n g e n e r a l k n o w l e d g e . 
( c K To tr^? f ind improve ;-:5eneral k n o w l e d g e . 
( d ) . To keep t h e mind o c c u p i e d , 
( e ^ . To i m p r o v e t h e i n t e l l e c t . 
if). To b r o a d e n g e n e r a l k n o w l e d g e . 
Wliereas t h e m a j o r i t y o f t h e s t u d e n t s a re t a k i n g c l a s s e s 
i n o r d e r t o i m p r o v e t h e i r f i n p n c i a l s t a n d i n g and i n d u s t r i a l 
s t a t u s , n few are J^nxlous t o i m p r o v e t h e i r g e n e r a l k n o w l e d g e . 
T h i s i s o f g r e a t encouragement t o t h e w r i t e r who sees such 
c u l t u r a l p o s s i b i l i t i e s i n minin-^ e d u c a t i o n . 
Q^ ies t ion No, 1 3 . Books r e a d f o r r e c r e a t i o n . 
Out o f 86 s t u d e n t s , 2o answered ' n o n e " , and 12 r e a d 
o n l y m i n i n ? b o o k s . Liost o f the s t u d e n t s read books o f a d v e n -
t u r e and o t h e r l i g h t m a t t e r . A l t h o u g h '*none" i s r e c o r d e d by 
many s t u d e n t s f.ll a r e i n t e r e s t e d i n newspapers o f v a r i o u s t y p o s . 
Q u e s t i o n N o . 1 4 . P r e f e r e n c e o f t i m e s o f c l a s s m e e t i n g s , . 
T h i s q u e s t i o n was I n c l u d e d i n o r d e r t o f i n d o u t w h e t h e r 
t h e s t u d e n t p r e f e r r e d t o a t t e n d a c l a s s b e f o r e o r a f t e r a s h i f t 
i n t h e m i n e . The re was , h o w e v e r , no d e f i n i t e i n f o r m a t i o n o b -
t a i n e d r e g a r d i n g t h e p o i n t . On e n q u i r y i t was f o u n d , c o n t r a r y 
t o e x p e c t a t i o n s , t h n t q u i t e n number o f s t u d e n t s p r e f e r r e d t o 
a t t e n d a C I P S S a f t e r a s h i f t . 
I n s t a t i n g p re f^^ rence f o r t he e v e n i n g t h e f o l l o w i n g 
a ' ^ d l t l o n R l answers were g i v e n : -
f a ) . "More d i s c u s s i o n and v a r i o u s v i e w s f r o m 
o t h e r s t u d e n t s " . ( E v e n i n g c l a s s e s a r e l a r g e r , ) 
( b ) . " L i k e a i p r R e c l a s s " . 
f c ) . "Iiiore t i -ne f o r homework" . ( T h i s r e f e r s t o h a v i n g 
t h e o t h e r e v e n i n g s ^ t home i n s t e n d o f w o r k i n g i n 
the m i n e ! . 
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A d d i t i o n a l answers . ^ i v e n b^ ? t h o s e s t u d e n t s j r e f e r r i n g 
morninp: c l a s s e s were P^B f o l l o w s : -
( f t ) . "EveninP' more s u i t a b l e f o r r e c r e a t i o n . " 
f b ) . "Ivlore r e s t e d " . 
( c ) . " Only one s u b j e c t a t a t i m e " . ( Under t h e t h r e e 
h o u r evenin;3; c l a s s s y s t e m t h e d u p l i c a t e c l a s s e s 
h e l d i n t h e morninf^ were o f 2 h o u r s ' d u r a t i o n , 
m e e t i n g on t h r e e m o r n i n g s o f t he week. Three 
s t u d e n t s gave i .h i s r e a s o n . ) 
1 5 . 
1 . Name Age. . . . 
2 . ; i f i r r i e d o r S i n . U e 
a. What s t a n d a r d o f e d u c a t i o n d i d y o u r e a c h b e f o r e t a k i n g 
min in^^ c l a see s? 
4 . number o f h o u r s p e r v?eek a t t e n d i n g m i n i n g c l a t ; s e s 
5 . number o f h o u r s away f r o m home when a t t e n d i n g c i a b s e a . . . . 
0 . number o f m i l e R t r a v e l l e d t o fmd f r o m c l a s s e s 
7. number o f s h i f t s p e r week { s t a t e w h e t h e r a l t e r n a t e s h i f t s 
a r e w o r k e d . • 
8 , C l a s s o f w o r k a t t h e c o l l i e r y ( s t p t e i n d e t a i l ) 
9 , ffhet e r e y o u r i n t e r e s t s ? ( s p o r t s , h o b b i e s , c h u r c h , e t c . ) 
1 0 . Which s u b j e c t s do y o u p r e f e r ? ( s t a t e i n o r d e r o f p r e f e r e n c e 
and g i v e reasons^ 
1 1 . V.hat made you d e c i d e t o e n t e r t h e m i n i n g i n d u s t r y ? . . . 
l i : . ^Vhfit i t : y o u r a i m i n t a k i n g m i n i n g c i a s t i e s ? 
i ; 3 . 7*hnt books do y c u rear! f o r r e c r e a t i o n ? 
1 4 . I f y o u a t t e n d b o t h m o r n i n g i^nd e v e n i n - c l a s h e s s t a t e .•vhich 
y o u p r e f e r and why 
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C H A P T E R V I 
ArrRngoment o f Hours o f I n s t r u c t i o n t o 
iVork ing M n e r a . 
The M n i n g I n d u s t r y d i f f e r s f r o m nil o t h e r s i n 
t h a t a s p e c i a l s h i f t sy s t em has t o be i n t r o d u c e d 
i n o r d e r t h a t the m i n i n g o f c o a l may be c a r r i e d 
o u t m e t h o d i c a l l y and e c o n o m i c a l l y . A mine w o r k e r 
may, t h e r e f o r e , be c a l l e d upon t o commence w o r k 
a t any t i m e d u r i n g t h e t w e n t y - f o u r h o u r s o f t he 
d a y . : ; i ininp; e d u c a t i o n , i f i t i s t o a t t a i n i t s 
a i m , must be open t o a l l w o r k e r s i n mines andj i n 
o r d e r t o e f f e c t t h i s , s p e c i a l a r r a n g e m e n t s must be 
made r e g a r d i n g I n s t r u c t i o n . I n t h i s c h a p t e r t h e 
w r i t e r has shown i n d e t a i l t h e v a r i o u s a h i f t t > w o r k e d 
i n t h e County o f Durham and t h e c o r r e s p o n d i n g a r -
rangements made t o g i v e a l l mine w o r k e r s t e c l ^ i n i c a l 
i n s t r u c t i o n , i f t h e y so d e s i r e . He has a l s o s t u d i e d 
i n d e t a i l t h e f a t i g u e d u r i n g c l a s s h o u r s and has 
made d e f i n i t e f i n d i n g s r e g a r d i n g l e n g t h o f c l a s s 
i n s t r u c t i o n , t h e a l l o c a t i o n o f t i m e s t o t h e v a r i o u s 
s u b j e c t s and the i n t r o d u c t i o n o f r e s t p e r i o d s . 
&0. 
Ar rangement o f hou r t i o f I n . - . . t r u c t i o n t o ; , 'orcinf^ . . . i n e r s . 
I n a r r a n g i n g s u i t a b l e t i n e s o f i n s t r u c t i o n i n m i n i n g , 
c l a s s e s must be m^de t o s u i t t h e s h i f t s^/stera o f t h e p ^ r t i c u l r i r 
c o a l f i e l d . I t i s , t h e r e f o r t > , neces n r y b e f o r o t i m e t M b l a s o f 
o l a s K e s a r e d rawn u p , t o o b t a i n i n f o r m ? ? t i o n rez-j '^r-iing t h e c o n -
d i t i o n s o f w o r k p r e v a i l i n g i n t h e d i s t r i c t ^ l i l o t t e d t o t h e e d u -
c a t i o n a l c e n t r e . To i l l u s t r ^ ^ t e the i m p o r t xnce o f t h i s , d e t a i l s o f 
a l l A ^ ' - ^ i f t s worked i n n l ^ i r g e c o l l i e r y i n Durham wero o b t a i n e d and 
g raphed as shown i n F i g . I ' i pr-.go 95 . The w o r k i n g s h i f t s a re shown 
t h e r e o n i n l ieavy b i n c k l i n e s , the d o v n v a r d a r row s h o w i n g t h e com-
mencement t h e s h i f t and t h e upward a r r o w the end o f t h e s h i f t . 
A p a r t f r o m h o r s e k e o p e r s , t h e m i n i n g s t u d e n t s a t Sund-" r l ^ - n d T e c h n i c a l 
Colle^^e *^re d rawn f r o m a l l workmen d e t a i l e d on t h e t ' " b l e . 
i r a r t i c u l ^ r s o f t h e v a r i o u s s h i f t s worked a t e i g h t o t h e r c o l -
l i e r i e s i n the County o f Durham wero o b t a i n e d and t h e s e a r e i l l u r i -
t r a t e d by M t « b l e on i?'igJ3,p.'9^^ . The t i m e s o f t h e s e s h i f t s were 
combined and a r e shown on i?^ig.l4 p,'^?.. o h i f t o;;;yteT.s i n t h e L a n -
c a y h i r e , Y o r k . t h i r e and S c o t t i s h C o a l f i e i d s a r e a l s o i n c l a c e : ^ f o r 
c.>rapf=iri3on. 
I t i s o b v i o u s f r o m t h e l ^ s t t a b l e t h a t mininc? edaca t \ . on i n 
t h e County o f Durham i s b e s e t w i t h d i t ' t ' i c u i t i e a ?nd i f c l a s s e s rive 
h e l d o n l y i n t h - e v e n i n g s mrny w o r k i n g m i n e r s hxe p r e v o i i t e d f r o m 
a t t e n d i n g . I t s h o u l d H I H O be m e n t i o n e d t h ^ t most m i n e r s a r e n o t 
p e r m a n e n t l y on t h e one s h i f t b u t o v e r a p e r i o d o f t h r e e wer;ks w o r k 
on t h r e e d i f f e r e n t s h i f t s . The C o l l o - v i n g i s one example o f t h e 
t i m e s o f w o r k o v e r a p e r i o d o f t h r e e w e e k s : -
I p t week 7 r ^ m . t o 2 . 3 0 p . m . 
2nd " 4 p . m . t o U . ^ O p .m . 
3 r d " 1 0 . 3 0 p . m . t o 6 a .m. 
T h i s s h i f t s:;stem makes t he f o r m u l a t i o n o f R scheme o f i n -
s t r u c t i o n s t i l l more d i f f i c u l t . I f e v e n i n g c l . i s s e s n l o n e a r e h e l d 
many s t u d e n t s can o n l y a t t e n d e v e r y t h i r d week. I n o t l i o r c o a l 
81 
c o a l / f i e l d s t h i s d i f f i c u l t y does n o t ' i r i s e t o the s^me e x t e n t 
and h o u r s o f i n s t r u c t i o n can be a r r a n g e d t o s u i t a l l . v o r k i n g 
m i n e r s w i t h o u t hr 'v in j? r e c o u r s e t o any e l a b o r a t e scheme o f c l a s s 
moe t i n g s . 
?o mer=t t h e s e c o n d i t i o n s o f work ^ind t o ensure t ' na t i n s t r u c t -
i o n w i l l bR c o n t i n u o u s t h r e e schemes mny be r o r m u x r . t c j d , v i r < : -
f l ) . ? a r t - ' i : i m e Day ClfsyewS. The s t u d e n t i s r r l i n - r e d o f 
h i s d u t i e s hy t he C o l l i e r y Company i n or^^^r t o a t t e n d 
t h e I n s t r u c t i o n C e n t r e on one ^^ihole dsy per week. 
( 2 ) . C lasses n r r n n g n d t o s u i t a l l a n i f t t i . 
i^orn in .^ Ol'-sc-os a .m. t o 12 n o o n . 
-Svening CI^is^ as 7, p . m . t o ii.^O i . - i . 
Sa tu rday U o r n i n ^ Clas . es 9 a .m . t o 12 n o o n . 
Durin. .^ each .ve-.-^ k th(^ samo i n s t r u c t i o n is g i v e n i n t h e 
m o r n i n g , e v e n i n g nnd Sa tu rday m.^rnln.^ c i a s s o s . 
( 3 ) . Sa tu rday A f t e r n o o n c l a s s e s . 2 p . m . t o 6 p . m . 
iio c o l l i e r y w o r k , u n l e s s o f u r g e n t n e c e s s i t y , i a c a r r i e d 
o u t on Sa tu rda . ; a f t e r n o o n , 30 t h a t ' 1 1 . s tudents c o u l d , 
i f t h e y c a r e d , a t t e n o m i n i n g clri&3.sos a r r a n g e d l o r t h i s 
t i ne. 
C b s e r v r ^ t i o n s , 
( 1 ) . P^art-Time Dny C l ^ s s e e . 
The adv;^ntHges o f t h i s Asch-ame "^^ re o b v i o u s . Tho ; . t u d r n t i s i n 
a b e t t o r .mental and p h y s i c a l c o n d i t i o n t h r n i s when a t t e n o i n g 
a cl^^s d u r i n g f^n i n t e r v : ! hct.'^eer. h i s s h i f t s ^^rd, f i i r t h e r , f o r 
one day h i s e n v i r o n m e n t iwS c o m p l e t e l y and pJir a s r n t i y ^ - I t e r e d . 
A g a i n , i f ^^ t t end lng an ^'^Jva.'icod C^^ntre h^ can e n t e r C o l l e g e l i f e 
t o some e^t^nt and ,by meetin-'T s tu t^en t^ o f o t ^ e r d p a r t m e n t s , add 
t o h i s e-]-acat I o n th r^ t . . 'h ich i ; i impo3.s i - ) io when " t r e n d i n g c o n t i n -
u a t i o n c l a s s e s , iiiore p r o g r e s s can be m^do i n si.^. h o u r s day i n -
s t r u c t i o n t h a n i n t h e same number o f h o u r s e v e n i n g i n s t r u c t i o n 
^^nd t he s t u d e n t i s r e q u i r e d t o make o n l y one Journey p e r weeic 
a g a i n s t t w o , a n d p o s s i b l y t h r e e , w h e n a t t e n d i n g i n t h e e v e n i n g . j ; r om 
an e d u c a t i o n ! ^ ! s t a n d p o i n t x « r t - T i m e I*ay ClasBes a r e i d e a l b u t , a t 
t h e same t i m e t h e demands o f t h e i n d u s t r y have t o be c o n s i d ^ ' r e d , 
.iany s t u d e n t s ' A t t e n d i n g m i n i n g c l a s s e s h o l d o f f i c i a l a p p o i n t -
ments J t^ c o l l i e r i e s a n d , t h e r e f o r e , p e r m i . ^ s i o n t o have e d a y ' s 
absence pe r week f r o m d u t i e s c o u l d n o t , i n most c a s e s , be a l l o w e d . 
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i V i t h r e g a r d t o t h e w o r k i n g m i n e r , v h i l s t no o b j e c t i o n v o u l d be 
mode about h i s absence f r o m w o r k , he c o u l d n o t a l T o r d t o l o s e a 
day ^ s wage t l e r o b y . i t i s c e r t a i n l y a s K i n g much ox thf=; i A ^ d u t i t r y 
t o a l l o w s t u d e n t s t o a t t e n d day c l a s s e s d u r i n g t h e w h o l e m i n i n g 
c o u r s e v h i c h may e x t e n d t o as many as e i g h t y e a r s . I t i s sug-^ost -
e d , h o v o v e r , t h a t i n t h e l a s t two y e a r s i n s t r u c t i o n s h o u l d be ^ i v o n 
i n P a r t - ' i i m e Jiay o t u i r s e s H S d u r i n g t h e s e yoc i r t i t he s u b j e c t s c a i l f o r 
much l a b o r a t o r y w o r k w h i c h i s n o t p o s s i b l e i n nn E v e n i n g C o a r s e . 
(2^  " 8 h i f t " C l a s s e s . 
I n t h i s scheme c l a s s e s a re a r r a n g e d so t n a t "11 i^ taden t s o b t ^ i i n 
t u i t i o n no m a t t e r .yh^^t s h i f t t]oy r.rG w o r k i n g . \ t i . j e t a b l e o f t h i s 
arran3:ement i s shown on J i , 7 . €» p . 2,4. • I n o t r u c t i o n on : : H ' u r d a y 
m o r n i n g s c o v e r s t h r e e h o u r s ^*^^:f^inst f i v e i n t h e o t h e r c l a s s e s so 
t h a t F- s t - i ident f ^ t t e n d i n g ^ I t e r n r t i v p c l a s s e s r e c e i v e s o n l y t h i r t e e n 
h o u r s ' i n s t r u c t i o n o u t o f po t s s ib l e 3 f f i f t -ien, i h i f ? i s the o n l y 
dIsad^^'-nta .Tr. i n t h e scheme b u t ^n e x t e n s i o n oT h o u r s on S a t u r d a y 
mornin.? i s n o t t o o ^ d v i s e d , t h r e e h o u r s c o n t i n u o u s i n s t r u c t i o n 
b e i n g <^ ma.:imum. The schene i^ais boon adonte'^ i n S^Uidoriand T e c h -
n i c a l o o l l e g e and hrrs i-roved ver ; ; s a t i s f a c t o r y . The t e a c h i n g i n 
a i l Aieo t ioas i s k e p t I d e n t i c a l f o r oa^.h we-nk so t h a t a ^student can 
M t t o n d c l a s s i n thr- raorr i in? '"ir ' ; vo ; i i . ag , . vh ichevnr i s most s u i t a b l e 
t o h i s w o r k . -he ;=chome can o n l y bo c a r r i e d o u t There x u i l - t i i a e 
l e c t u r e r s a re em)^.l.>yed. 
( 3 ) , 3*^turday a f t e r n o o n C l a s s e s . 
S ince i t i s t h e g e n e r a l r u l e t h a t no w o r k i s done a t c o l l i e r i e s 
on S a t u r d a y = f f t e r n o o n i t ' /ou ld appear t h a t t h i s t i m e wou ld be i d e a l 
f o r g i v i n g m i n i n g i n s t r u c t i o n . I n f o r m e r s y e a r s many c e n t r e s h o l d 
c l a s s e s on S*^turday a f t e r n o o n b u t t h e s e a re g r a d u a l l y b e i n g d r o p p e d 
as i t i s f o u n d t h a t when a m i n e r has c o m p l e t e d a w e e k ' s s t r e n u o u s 
manual l a b o u r he has no i n c l i n ' n t i o n t o s t u d y on an a f t e r n o o n w h i c h 
i s - g e n e r a l l y d e v o t e d t o r e c r e a t i o n . vVhero n l n e r s a re on t h e b a c k 
s h i f t , th .q t I s on t h e s h i f t s t a r t i n g f r o m 11 a .m. o n w a r d s , t h e r e i ^ 
no o t h e r t i m e f o r r e l a x a t i o n . A g a i n , i n o r d e r t o c o v e r n m i n i n g 
c o u r s e s t u d e n t s must a t t e n d f o r f o u r and p o s s i b l y f i v e c o n s e c u t i v e 
h o u r s of i n s t r u c t i o n . ( I n t h e q u o s t i o n n f i i r e s u b m i t t e d t o B6 s t u d e n t s 
85. 
s t u d e n t s / a t t e n d i n g m i n i n g c l a s s e s nt t h e S u n d e r l a n d T e c h -
n i c a l Col le .^e o n l y one ^.fiva n n r o f e r o n c e f o r thefee c l a s s e s . ) 
Saturday? a f t e r n o o n c l a s s e s , h o w e v e r , can o n l y be d i s -
c o n t i n u e d i f f u l l - t i m e . l i n i n g i i e c t u r e r s a re a v a i l a b l e t o ^ i v e 
i n s t r u c t i o n i n i r -n r t -T ime Dfvj C lasses o r S h i f t C l a s s e s . I t 
seems, t h e r e f o r e , i n e v i t a b l e t h a t i n a c o a l f i e l d v?ith a s h i f t 
sy s t em as i n t he County o f Durham and where t h e i n s t r u c t i o n 
c e n t r e s a r e s p r e a d o v e r t h e C o u n t y , S a t u r d a y A f t e r n o o n C las ses 
must c o n t i n u e f o r e l e m e n t a r y i n s t r u c t i o n a t l e a s t . I n t h e 
Advanced c e n t r e s , where f u l l - t i n e i , e c t u r e r s a r e a . o p o i n t e d , t h e 
p r a c t i c e c e r t a i n l y s h o u l d be a v o i d e d . 
D u r a t i o n o f C lass I n s t r u c t i o n . 
I n o r d e r t o c o v e r a U i n i n ^ Course i t i s f o u n d n e c e s s a r y 
t o have t h r e e s u b j e c t s i n each s e s s i o n . As most o f t h e s u b -
j e c t s a r e combined w i t h l a b o r a t o r y p r a c t i c e and d r a w i n g , t w o 
h o u r s a r e a l locat '=*d t o each s u b j e c t , msk ina n s i x - h o u r a t t e n d -
ance Weekly. 
I n arr^^n^inPT t h e number o f c l ^ s s m e e t i n g s , two a l t e r -
n a t i v e s a re su^T?^ested:-
( 1 ) . Three e v e n i n g s p e r week ( two h o u r s e a c h \ 
( 2 ) . Two " " " ( t h r e e " " ) A 
The adv^^ntages i n scheme I ^ o . l '>ro es f o l l o w s : -
(a) . Each e v e n i n g i s d e v o t e d t o one s u b j e c t , r e s u l t i n g i n 
b e t t e r a s s i m i l f i t i o n by t h e s t u d e n t . 
( b ) . No t i m e i s l o s t i n c l a s t ; chan,':^ing. 
( c ) . f a t igue i s l e e s t h a n i n a t h r e e - h o u r c l a s s . 
( d ) . Koto s t u d e n t s a re a b l e t o a t t e n d s i n c e a t w o - h o u r c l a s s 
does n o t o v e r l a p t h o same number o f s h i f t s as a t h r e e -
h o u r c l a s s . 
The Bdvantageti i n Scheme No. 2 a r e : -
( a ) . Only two e v o n i n g s pe r week, l e a v i n g more t i m e f o r home 
s t u d y nnd r e c r e a t i o n , 
( b ) . Ler:iS t i m e i s spen t i n t r a v e l l i n g w i t h a c o r r e s p o n d i n g 
decre?^fje i n e x p e n s e . 
X T h i h , t h e w r i t e r c o n t e n d s , may w i t h no d i s a d v a n t a g e be 
r e d i i c e d t o h o u r s (see p , ^ 1 ) 
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8.5 
O f t h e f o r e g o i n g t w o schemes u n d o u b t e d l y t h e f i r a t i s i t h e 
b e t t e r f r o m an e d u c a t i o n a l 8 t ? m d p o i n t b u t , i n f o r r a u l f - t i n g a 
scheme, i t i s f o u n d t h a t t h e f a c t o f the m i n i n g comraunity be ins l 
s c a t t e r e d o v e r a w i d e a r e a n e c e s s i t a t e s t h e r e d u c t i o n o f t h e 
number o f c l a s s nieetinp;6 t o n minimum o f t w o e v e n i n g s p e r week. 
The f o l l o . ^ i n f i : sre t h e h o u r s o f t h e f i n i n g c l a s s e s h e l d 
a t t he S u n d e r l a n d l e c h j i i c a l C o l l e g e f r o m lOZ'J t o 1 9 M : -
S e s e l o n 1929 / 1930 Three evenlns^s o f E h o u r s . 
S e s s i o n s 
1930 / 1934 TWO " ;3 " . 
A f t e r t h e a d o p t i o n o f t h e t ' r ?o-ev^ning p e r week scheme, v a r i o u s 
p s y c h o l o g i c a l t e s t s were c a r r i e d t h r o u g h i n o r d e r t o o b t a i n i n f o r i | i -
f » t i o n as t o f a t i g u e w h i c h m i g h t r e s u l t f r o m t h r e e h o u r s ' i n s t r u c t -
i o n , and f r o m t h e s e t e s t s t o d e c i d e as t o , .whether i t w o u l d be poss-
i b l e t o r educe t h e l en^^ th o f c l a s s m e e t i n g s w i t h o u t a f f e c t i n g t h e 
q u a l i t y o r q u a n t i t y o f t h e c l a 8 « w o r k . 
FIjx3T ThoT. 
The m e t h o d o f c o n t i n u a l a d d i t i o n , as used by i C r a e p l l i n , was 
a d o p t e d . 'Zhi.-. t y p e of teat t n k e s the f o r m o f a d d i n g o n e - p l a c e 
numbers p r i n t e d i n a v e r t i c a l c o l u m n . I n an a t t e m p t t o r e d u c e 
p r a c t i c e t o a m i n i m u n , t h e w r i t e r i n t r o d u c n d f r a c t i o n s i n a d d i t i o n 
t o t h e one n l a c e numbers . (See A p p e n d i x No. 1- ) 
R e p o r t o f T e s t , 
C la s s 7 t h Year M i n i n g . 
No. i n C l e B S . . 10 , 
Ages 3 b , 3 4 , 33 , 2 8 , 2 7 , 2 6 , 2 5 , 2 ^ , H i , 2 7 , 
D u r a t i o n o f j j o c t u r e 2 j h o u r s C c o n t i r m o u s I , 
S u b j e c t E l e c t r i c a l E n ^ ^ l n e e r i n g , ( A p p r o x l p ' t e l y 95 o o f t h e 
s u b j e c t m a t t e r was t h e o r y r e q u i r i n g c l o s e n l t e n t i o n 
by the s t u d e n t s , ) 
Time o f T e a t s , l R t . . . . t > . 3 0 p . m . L a s t . . . . 9 p . m . G i v e n a t h a l f -
h o u r i n t e r v a l s . 
D u r a t i o n o f Tea t s 1 m i n u t e e a c h . 
S t u d e n t s were i n s t r u c t e d t o add as many f l ^ i ^ r e s R S p o s s i b l e a n d , 
a t t he end o f each t e s t , t o show t h e r e f ^ u l t . i t wes f o u n d t h a t 
o n l y i n one case was a m i s t a k e made i n a d d i t i o n . I t was , t h e r e -
f o r e , d e c i d e d t o t n k e t he number o f a d d i t i o n s c o m p l e t e d i n each 
t e s t as a v a l u e o f f a t l , ' 5 U 0 , F i g 7 p . 8 6 g i v ^ s t h e grf^phed r e s u l t s . 
I n d i v i d u a l r e s u l t s e r e shown r n d a l s o r g r a p h ^^^iving a v e r a g e 
a d d i t i o n s . 
C o w T > ^ ^ ^ j ^ \ . A o o t T ' o r ^ o f O N E - P L A C E N U M S E B S W I T H F g A C T t O I S S . 
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O b s e r v a t i o n s . 
The i n c l u a i o n o f f r a c t i o n s did n o t r educe p r a c t i c e ' ^ t o any 
e x t e n t . Thn s t u d e n t u s u a l l y sho-'Ped annoy;:nce i n a d d i n g f r a c t i o n s 
and t h e w r i t e r i s o f t h e Of in ion t h a t o n l y p l n e e numbers s h o u l d 
be u s o d . The aver ' i^e g r ^ u h 8h0'/?s *^  r i s e i n work done u n t i l t h e 
f o u r t h t e s t , t h a t i s , R f t e r o n e - f l n d - ? ^ - h « l f hours* i n s t r u c t i o n , 
f o l l o . f l e d by r d e f i n i t e d r o p . The p o s i t i v e g r?^d ien t i l l u s t r ^ ^ t e s 
p r a c t i c e b j t a f t e r o n o - n n d - a h p i l f h o a r s ' i n s t r u c t i o n ff i t i ,c^ue 
H II 
t i p s the s c a l e s B,^^.inst p r a c t i c e ^ a s shovn b.v the ne.f^ative g r a d i e n t . 
T h i s t e s t , t h e r e f o r e , i n d i c a t e s t h a t r i f t e r t h a t l e n g t h o f t i m e 
f a t i g u e i s d e f i n i t e l y p r e s e n t . 
S£CO!iD TK6T. T i n e E s t i r - . r t i o n . at 
A d u r a t i o n o f o n e - ^ m d - f i - h / i l f m i n u t e s was f i l l e d by r r ^ p i d 
metronome b o a t s and t h i s .^as done a t i n t e r v a l s o f h a i i - a n - h o u r 
d u r i n g i n s t r u c t i o n . The number o f b e a t s ^sas v a r i e d a t each t e s t . 
The e r r o r s were c a l c u l a t e d AS percenta^^es o f t h e t r u e e s t i m a t i o n s 
and .7ere p l o t t e d as shown i n i< ' ig . 8 p . &S . 
R e p o r t 0 C T e s t . 
C l a s s 6 t h Year U i n i n g . 
Mo. i n C lass 9, 
Ages ^ 2 , : 5 9 . 3 4 . 3 2 . 2 4 , £ 4 , 2 1 , 2 0 , 1 9 . 
D u r a t i o n o : x^ecture Z h o u r s ( c o n t i n u o u s ^ . 
S u b j e c t s I^ inn V e n t i l a t i o n — 1 ^ h o u r s . 
C o l l i e r y Engineerin^^; — i V h o u r s . 
T i n e o f T e s t s j j ' t r s t . . , 6 , i50 p . m. x.Rst , . . . 9 . :50 p . m . 
( } i v e n a t h»^lf-hour i n t e r v ^ i l s . 
The ti-ne e s t i r n ^ ^ t i o n of t he s t u d e n t s v r ^ r i e d ; v i d e l y and a i l sho'.'sed 
a r e d u c t i o n i n e r r o r u n t i l t he t h i r d t e s t , n i l ex :cert one s h o v i n g 
an i n c r e a s e i n e r r o r a t th- f o u r t h t o s t , f i l t e r o n e - a n d - a - h a l f h o u r s ' 
i n s t r u c t i o n . 
O b s e r v a t i o n s . 
x r a c t i c e does n o t e n t e r i n t ^ t h i s t e s t and t h i s i s i l l u s t r a t e d 
by t h e w i d e v a r i a t i o n s i n the* f i r s t t,vo. i t i s , i o w c v e r , sho*vn 
by t h e i n c r e o s e i n e r r o r a f t e r t h e t h i r d t e s t t h a t f r ^ t i g u e d e f i n -
i t e l y o c c u r s a f t e r o n e - a n d - a - h f i i f h o u r s ' i n s t r u c t i o n . 
A From " C e n t a l i ^ a t i g u e " by Ma^ O f f n e r . 
* B y " p i ' Q c l - i c e i^ > r n e a n t " t ' h e e f f e c t " o f p r o c ^ i c c 
F h e l"es^' i K e l F g i v e s . 
g i v e n i n A'ppendiy. N"- *2.. 
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THIRI) TK3T. C a n c e l l a t i o n o f i - e t t e r s . 0 
T e s t s h e e t s (see A; p e n d i x Ho. 5 ) . were s u p p l i e d t o s t u d e r i t s 
and t h e y were i n s t r u c t e d t o s c o r e o u t l e t t e r s A and h\ E^oh t e s t 
I r . s t e d one m i n u t e and ma r e p e a t e d a t h a l f - h o u r i n t e r v a l s d u r i n g 
i n s t r u c t i o n . The number o f l e t t e r s c a n c e l l e d and t h e number o f 
e r r o r s mnde by each s t u d e n t were g r a p h e d as shown i n F i g . 3 p . 90 . 
The average w o r k ^nd e r r o r c u r v e s a re a l s o shown. 
R e p o r t o f T e s t . 
C la s s 7 t h Year i ^ i n i n g . 
No. i n C l n s s 1 0 . 
Ages 4 2 . '62, 'dZ, 2 8 , 2 8 , 2 8 , 2 8 , 2 4 , 2 2 . 
I ^ r a t i o n o f ' o r k 1 ^ h o u r s ' l e c t u r e , 1 h o u r c a l c u l a t i o n s 
( c o n t i n u o u s ) . 
S u b j e c t s K l e c t r i c a l K n g i n e ^ r i n g l i h o u r s . 
p u r v e y i n g C a l c u l a t i o n s 1 h o u r . 
Time o f T e s t s I s t 6 .45 p m, ^Hst 9 . 15 p . m . T e s t s were 
mRde a t h n l f - h o u r i n t e r v f i l s . 
O b s e r v a t i o n s , 
T h i s t e s t w>s commenced p f t e r i n s t r u c t i o n hnd b e e n g i v e n f o r 
f i f t e e n m i n u t e s as i t h«id been f o u n d i n t h e r ; r e v i o u s e x p e r i m e n t s 
t h a t the r j e s c r i b i n g o f the method o f p r o c e d u r e a t t h e b e g i n n i n g o f 
t h e m e e t i n g u s u a l l y u n s e t t l e d t h e c l a s s . The i n d i v i d u a l g r a p h s 
show t h a t w i t h a l l s t u d e n t s , e>:cept one , t h e numher o f c a n c e l l a t i o n s 
dec reese a f t e r t h e second t e s t , t h a t i s , a f t e r one -and-a q u a r t e r 
h o u r s ' i n s t r u c t i o n . The average e r r o r c u r v e shows a g e n e r a l i n c r e a s e 
i n e r r o r s t h r o u g h o u t t h e t e s t b u t a d e c i d e d r i s e a t t h - l a s t t e s t . 
Res t P e r i o d s . The b e n e f i t o f r e s t p e r i o d s has a l r e a d y been r e f e r r e d 
t o by many p s y c h o l o g i s t s pnrl t he w r i t e r does n o t w i s h to ranke any 
buh witVi a:ir€;«)V pcnod embodied 
o b s e r v a t i o n s t h e r e o n . A t o s t o f t h e same n a t u r e ns N O . I . L W P K S , how-
e v e r , c a r r i e d o u t w i t h the same c l a s s and t h e r e s u l t s s r e shown as 
a g r i p h i n l ^ i g . & p . 8 ^ 
0 " E x p e r i m e n t a l P s y c h o l o g y " by V a l e n t i n e . 
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( 1 ) . I n most raining c o u r s e s t h r e e s u b j e c t s have t o be 
t a k e n each y e a r and t h e g e n e r a l p r a c t i c e i s t o Hrrari^^e 
i n s t r u c t i o n f o r t h r e e evening;^ p e r veek o f tvvo h o u r s ' 
d u r a t i o n o r t w o e v e n i n g s o f t h r e e h o u r s . An o b j e c t i o n 
t o t h e f i r s t I s t h a t s t u d e n t s , l i v i n g a t a d i s t a n c e , 
spend an e x c e s s i v e t i^io i n t r a v e l l i n g . The f a t i g u e 
t e a t s ( see l ' i g . l O p . 0 4 1 show t h f » t t h r e e h o u r s c o n t i n -
uous i n s t r u c t i o n wre e x c e s s i v e . The w r i t e r c l a i m s t h a t 
by « r r a n ^ i n p : c l a s s e s o t two and a h a l f h o u r s ' d u r a t i o n , 
i n c l u d i n ? ^ a r e s t p e r i o d , t h e number o f meetin-^^s can be 
r e d u c e d t o t v o w i t h o u t a f f e c t i n g t h e q u a l i t y o r t h e 
q u a n t i t y o f t h e w o r k done . 
The i n f o r m a t i o n o b t a i n e d f r o m the f a t i ^^ue t e s t s 
i n d i c a t e s w e r e t h e fa t iP iue i s g r e a t e s t a n d , a c t i n g upon 
t h e s e r e s u l t s , the w r i t e r has i n s e r t e d a r e s t p e r i o d a t 
t h e " c r i t i c a l " t i m e . The r e s u l t s o f a l l the t e s t a w i t h 
t h e s u g g e s t e d a l l o c a t i o n o f t i m e d u r i n g two and a h s l f 
h o u r s ' i n - t r u c t i o n a r e shown on J?is . lOp34 
The success o f t h e r e s t p e r i o d has more t h a n j u s t -
i f i e d i t s i n t r o d u c t i o n and members o f the c l a s s have em-
p h a t i c a l l y e x p r e s s e d o p i n i o n s w h i c h f u r t h e r s u p p o r t t h e 
o l a i r n s made; a l s o , d u r i n g the p r e s e n t s e s s i o n ( 1 9 3 4 - 3 5 ) 
when c l f i s a e s a re a r r a n g e d au sug^.ested t he q u a n t i t y o f 
t h e w o r k cov '^ r f id i s the same as . v i t h n t h r e e h o u r s ' c l a s s . 
( 2 ) . I n f o l l o w i n f ^ t h e " s h i f t " sy s t em o f i n s t r u c t i o n 
c l a s s e s h e l d d u r i n g t h e day can be t a k e n o n l y by f u l l -
t i rne l e c t u r e r s and t h i s u s u a l l y m^^kes i t n e c e s s a r y to have 
two c l^ i s ses u n d e r one l e c t u r e r . On S a t u r d a y mornin,p;3, 
when s t u d e n t s f r o m each c o a r s e may a t t e n d , a r e a l d i f f i -
c u l t y a r i s e s i f numbers a re h i g h . By i n t r o d u c i n g a s h o r t -
e r c l a s s medUng more s t u d e n t s « r c i n a p o s i t i o n t o 
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t o / a t t e n d evening; c l a s s e s nnd t h e a t t e n d a n c e s on S a t u r -
day i i i o r n i n *?8 a r e c o r r e s p o n d i n g l y decre;xaed. i ! ' i g . l l p . 9 4 
shows t h e p r o p o r t i o n o f s t i i d e n t s a t t e n d i n g t h e v a r i o u s 
o o r a b i n n t i o n s o f s h i f t c l a s s e s . 3y compar ing t h e f i g u r e s 
when a t h r e e h o u r s ' c l a s s was h e l d w i t h the f i g u r e s f o r 
t h e o r e s e n t s e s s i o n i t i s seen t h a t t h e number p t t e n ^ l i n g 
e v e n i n g c l a s s e s has i n c r e a s e d w h i l e t h e number a t t e n d i n g 
c o m b i n a t i o n s w h i c h i n c l u d e S a t u r d a y m o r n i n g s has c o n s i d -
e r a b l y d e c r e a s e d . 
( 3 ) . Under t h e t h r e e h o u r s ' e v e n i n g c l a s s s y s t e m ^nd 
where a s t u d e n t n t t e n d s evening, mornin?^ and S a t u r d a y 
m o r n i n g c l a s s e s , o v e r t h r e e weeks he r e c e i v e s o n l y f i f -
t e e n h o u r s i n s t r u c t i o n ou t o f a p o s a i b l e o f e i g h t e e n 
h o u r s ( 83^j o f t h e p o s t i i b l e ) . Under t h e tv»o rmd a h a l f 
h o u r s y s t e m t h e s t u d e n t now r e c e i v e s t h i r t e e n o u t o f a 
p o s s i b l e o f f i f t e e n h o u r s i n s t r u c t i o n ^ ( 8 7 , ^ o f t h e p o s s i b l e ) . 
X h r e e - h o u r c l a s s m e e t i n g s 2 m e e t i n g s p e r week 
A s t u d e n t t a k i n g a c o m b i n a t i o n o f c l a s s e s t o s u i t s h i f t s 
a t t e n d s as f o l l o w s : -
1 s t .Veek E v e n i n g 6 h o u r s i n s t r u c t i o n . 
2nd " : i o r n i n ; ^ 6 " 
3 r d " S a t y . " 3 " " 
Over a p e r i o d o f t h r e e weeks t h e number o f h o u r s i n s t r u c t i o n 
i s f i f t e e n . 
The t o t f l l h o u r s o f i n s t r u c t i o n g i v e n t o n s t u d e n t a t t e n d i n g 
eveninp ' and m o r n i n T c l a s s e s o n l y i s e i : ^h t een , 
T^^o-and-p h a l f h o u r C I P S S meetin^^s 2 m e e t i n g s p e r week. 
A s t u d e n t takin.^^ 9. c o m b i n a t i o n o f c l a s s e s t o s u i t s h i f t s 
a t t e n d s as f o l l o v s s : -
1 s t .Veek E v e n i n g 5 h o u r s i n s t r u c t i o n . 
2nd " lylorr^ing 5 
; j r d " S n t y . " " " 
Over a p e r i o d o f t h r e e weeks t h e number o f h o u r s i n s t r u c t i o n 
i s t h i r t e e n . 
The t o t a l h o u r s o f i n c t r u c t i o n t ^ iven t o a s t u d e n t a t t e n d i n g 
e v e n i n g and m o r n i n j o l a B s e s o n l y i s f i f t e e n . 
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C u A k T a d V I I 
The Demands o f the f i n i n g Incluatri^ on tho Worker 
and t h e i r i! :ffacts on the i i o c e p t i v i t v of the 
Llining Studnnt, 
I n t h i s Chapter tho vsriter haa deacrihed a method 
^h ich hf> augf^esta ^ v i l l g iv^ © t r u e r vol i ip o f 
i n d i v i d u a l olass r e s u l t s than thf i usual a3?stem 
o f ^xaninr t t lon marks. Cer ta in concluaions have 
boon dra'^n rer^arding the i n d u s t r y ' s e f f e c t on 
the r e c e p t i v i t y o f the s tudent . 
9B 
THK DFu.lAAn:o o f the .dliJI^u INDUJTKy on the >vrjiiK;:H 
and t h o l r EifFSCIS on the I^CEPTIVITY o f the 
MINIIIG STUDl-.nT. 
I n t r o d u c t i o n , 
D e t a i l s o f the cond i t ions under which the rainer worlca 
and o f the standard o f education demanded hove r^lrefidy been 
given i n preceding chnptere. The w r i t e r hns attempted to 
convey to the rearler a t rue [,erspective o f mining education 
ond i t ifc hoped tha t opinions w i l l have "been framed as to 
the d i f f i c u l t i e s -J^hich face a working miner who h^s decided 
to q u a l i f y f o r an o f f i c i a l p o s i t i o n . This chapter i s inc luded 
i n order to connect working corj(^ . i t ions and i n s t r u c t i o n and to 
place on record s p e c i f i c cases of tr.ese d i f f i c u l t i e s . A scheme 
i s 8lso put forward which, the w r i t e r mainta ins , w i l l enable 
mining i n s t r u c t o r s to valuate more c o r r e c t l y the standard o f 
class work. Since the p lac ing o f the student i s m-^ de a^ i te 
evident the teacher can enquire as to tho reason f o r a student 
hevin^? low pchlevement r e s u l t s . The w r i t e r proi/osea t o i l l u s -
t r a t e the usefulness o f the scherie from r e s u l t s obtained dur-
ing h i s re/fsearch -uork. 
Intellip^t^nce Tests, 
During oession 193S-M, 86 students a t tending the mining 
classes at S^mderland Technical College were given an i n t e l l -
igence t e s t — Group Tost I !o .34f io5;ued by the I n s t i t u t e o f 
I n d u s t r i ^ : l ir'sychoiogy who have adopted i t as the standard f o r 
elementary schools. As approxi-^.ately 85,^ o f these students 
have h?td only elementary education i t way decided tha t a t e a t 
o f t h i s k ind would be s u i t a b l e , wwing to the age range, 17 to 
4£ , i t was not poss ib le to estimate i n t e l l i g e n c e quo t i en t and 
only the percentage scor ing was c a l c u l a t e d . The r e s u l t s « r e 
shown g r a p h i c a l l y on Ji'ig.15 p . io i . 
lOO. 
I,lethod o f TftBtinf^, 
The t e s t s vvere c a r r i e d through by the v i r i t e r at the 
begi^ninc o f each class meeting. They .lere given i n 
spacious rooms w i t h e sce l l en t l i g h t i n g pnd the bookle ts 
i^ere not d i s t r i b u t e d u n t i l the atmosphere and conrl i t iona 
were e n t i r e l y s u i t a b l e . The students were made f u l l y aware 
o f the type of t e s t the t i n i n g o f which v?aa reg i s te red by 
means o f a stop watch as f o l l o v s : -
W r i t l n ^ Name, e t c . and HeacUng general i n s t r u c t i o n s - 2 mins. 
Test I . Keading I n s t r u c t i o n s . 
Test. 
If 
If 
I I . 
I I I . 
17. 
V. 
V I . 
V I I . 
V I I ] 
I K . 
Heading I n s t r u c t i o n s . 
Test. 
If 
1 min. 
'6 mins. 
1 " 
1^ 
' 2 
Eonrlin:^ I n s t r u c t i o n s . 
Test. 
Refirling i n s t r u c t i o n s . 
Test. 
11 
TI 
1 
2 
1 
Z 
6 
9 
To ta l 45 ininp. 
Ko i n t e r v a l e were allowed between any of tho t e s t s . 
Heport o f Test. 
The stucients considered tho t e i i t as a coLipot i t ion and 
much keenness was shown. This a t t i t u d e o f mind d i d , no doubt , 
produce r e l i a b l e r e s u l t s , ilany o f the candidates requested 
t h e i r scorings and those worn granted . I t h'^al, of course, 
been m^ d^e f i u i t e c l ea r t ha t the t e s t was not compulsory and 
tha t the r e s u l t s theref rom had no connection w i t h class 
examinations. The course o f the graph ( i?'i8.*5 p.io-] ) 
toi 
i s / s i m i l a r t o tha t obtained i n a l l i n t e l l i g e n c e t e s t s 
and the w r i t e r f e ^ l s e n t i t l e d to accept the r e s u l t s as 
r e l i a b l e . I t w i l l be noted, however, t h a t f i v e students 
obtained over 80,o. A l l of these have had a secondary 
education and, t h e r e f o r e , the t e s t was uneui table f o r them. 
Of the seventeen who obt l ined over 8 have had a second-
ary educat ion, Q elementary, and 1 has attended a J imior 
Technical School. Another reason f o r r e s u l t s above aver-
age i s probably that student miners are , n a t u r a l i . y , o f a 
higher i n t e l l i g e n c e than those who are i n d i f f e r e n t to edu-
ca t i on . 
Gradation l ia rka . 
I t was the i n t e n t i o n of the w r i t e r t o ca lcu la t e the 
c o r r e l a t i o n between in te l l i .>ence and achievement marks 
but owing to the small numbers t h i s ^as r e l i n q u i s h e d . 
The scheme mentioned i n the I n t r o d i i c t i o n which, 
i t la su^^gestod, - J i l l enable mining i n s t r u c t o r s to valuate 
more c o r r e c t l y the st^^ndard o f class work i s now described 
and reasons shown f o r low achievement r e s u l t s . 
The s tuden t ' s class p o s i t i o n i n each subject was t a b -
u la ted alongside h i s i n t e l l i g e n c e p o s i t i o n and the d i f f e r -
ences ca l cu l a t ed . The average o f these d i f f e r e n c e s was 
obtained and these f i g u r e s , the w r i t e r suggests, be c a l l e d 
"Gradr t ion uiarks". 
The procedure i s i l l u s t r a t e d as f o l l o w s 
Class. otudent. Order o f u e r i t . 
Maths. Drawing. Science. I n t e l l i g e n c e . 
1. S. S. 3. I . 
D i f f . D l f f . l ) i f f . 
( I n t . - U a t h s ) ( I n t . - B w g . ) ( I n t . - S c . ) 
- 1 . - 1 . - 2 . 
Average D i f f e r e n c e (Gradation Mark) 
Complete t ab les of Gradation Marks are shown on i!'igs.lb,n iloj),\o^ 
101. 
While the w r i t e r admits t h f t t t h i s method i s only 
approximate he h^s found i t very u s e f u l i n c lass . I t i s , 
f o r example, p a r t i c u l a r l y s t r i k i n g tha t c e r t a i n students 
have, over t l i ree sessions, a lar^^e negative - ih i le others 
have a hi,5h p o s i t i v e grada t ion mark. I t ma thought at 
f i r s t t h a t the reason f o r the continued ne.^ative r e s u l t s 
might be due t o the strenuous work underground. I t was 
found, however, t ha t not the heaviness o f the work but 
r a the r the type was the cause. The average gr;adaT.ion 
marks o f the var ious classes o f underground .vorkera are 
as fo l lv^wa: -
VTorkers. Aver.Grad.4ark. No. o f Onn ida t e s . 
0 VG rmr- n . - I . E . 10. 
Deputies. +0.6. ^9. 
LineRmen. -1*0, 1 1 . 
Miners. +1.0. 18. 
Shif tmen. - 0 . 1 , 22. 
Pony r r i v e r s . +0 .2 , 1;^. 
Eaulftgemen, - 1 . 3 , 6, 
Although the number o f sturients i s small th^ f o l l o w i n g 
observations may be mad©:-
l iegative Gradfi t ion l i a rks . 
Overmen. 
The avfirage mark f o r overmen i s - 1 .2 and t h i s , a t f i r s t 
glance, may create a c e r t a i n amount o f suspic ion regarding 
the r e l i a b i l i t y o f the r e s u l t , overmen are the h ighes t 
grade o f J7orkmen in the mine and may be classed w i t h foremen 
in engineering shops. The wr i t e r ,however , believos t ha t the 
negative r e s u l t i s due to the f a c t t ha t the overman, u n l i k e 
the foreman in the workshop, has to be i n a t tendmce at the 
mine at t imes other than the ac tua l s h i f t s so tha t h i s mind is 
c o n t i n u a l l y occupied w i t h h i s underground r o s p o n s i b i l i t i e s . 
Most o f the overmen a t tending mining classes have to r e t u r n 
t o the mine a f t e r l eav ing class i n order to consul t w i t h the 
other o f f i c i a l s . 
Linesmen and Haula^^emen. 
The gr*^dation marks o f tho above workers, -1 .0 n n d 
-1.3 r e s p e c t i v e l y , i l l u s t r a t e th-^ theory tha t th^' recept -
i v i t y o f the student i s not so muc}i a f f e c t e d by h i s s t r e n -
uous work underground as by the type o f work. A linesman, 
to whom i s en t rus ted the keeping o f underground roadways 
i n the cor rec t d i r ec t lo r^ t j , i s engaged i n r e p e t i t i o n work 
which does not f u r t h e r o r i g i n a l t h i n k i n g . The same i s the 
case w i t h the haulageman,whg , f o r a s p e l l of yeven hours 
may be i n charge o f a machine the manipula t ion of which 
i s the same f o r every journey o f the tubs . I f erapl ;yed i n 
the roadways t l ie same p h y s i o H l movements are 'one through 
again and again. This i s i l l u s t r a t e d on if^igJ^p.^Og Dur-
ing oession 1931-.''32 Student B . l . w a a a hnulageman and h ia 
grada t ion mark was - 1 . 3 . I n the f o l l o w i n g year when he 
changed h i s occupation to pony -d r iv ing hi?: (gradation nark 
was zero. I n tha t y e a r , 1 9 3 2 - 3 3 , he was f i r s t i n order o f 
mer i t i n a l l h i s sub jec t s . Again the w r i t e r reminds the 
reader tha t the number o f haulagomen i s s n a i l nnd the 
f i n d i n g s may the re fo re be questioned. Coupled w i t h exper-
ience, however, the w r i t e r considora the po in t important 
a n d worthy o f f u r t h e r reaearch. 
Shif tmen. 
The grada t ion mark o f the above vorker, - 0 . 1 . , 
i s 80 near an average that no d e f i n i t e conclut i ion may be 
made. Of a l l the workers i n mines the sh i f tmen probably 
experience most v a r i e t y . Their standard may, t h e r e f o r e , 
be said to be s a t i s f a c t o r y . 
P o s i t i v e Grad^^tion .Ir .rkti . 
Minors . (Coal Hewers). 
The r e s u l t obtained here i s s t r i k i n g . I t i s the 
highest pofs i t ivs mark and dur ing three sessions only 
throe negative g rada t ion marks were r eg i s t e r ed b y t i tudents 
who were employed a t the coal f ace . These were - \ -7-o -5 ar^i-\-7. 
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The corsl hewer i s ca l l ed upon to exercise h i s mind 
more than any other worker dur ing h i s -vholo s h i f t . He i s 
us^ially on tho "payment by reaii l ts^ ' sytjtem and, t n e r e f o r e , 
i n order t o work romunernt ively he hay to p l ^ n operutions 
c a r e f u l l y f rom the beginning to tho end o f h i s s h i f t . His 
employment I B the working; o f v i r g i n .ground and he raust take 
the gremteat care i n order to ensure safety to himti.elf and 
to those i n the v i c i n i t y , Tho \ - ; r i ter does not hes i t a t e to 
c l a s s i f y tho coal hewer's Job as a hi.?hly s k i l l e d one, c a l l -
ing f o r t h a l l tJie ingenui ty o f the worker and, a l though the 
work i s nlao strenuous, the r e s u l t s again i l l u s t r a t e the 
poin t th-^t a s s i m i l a t i n g powers are not impaired by heavy 
nh.73ic=il labour i f that i s accompanied by v a r i e t y o f work 
and thoU '^ht. 
Deputies nnd Pony L r i v e r s . 
The average gradat ion marks o f the^se workmen are+• 0.6 
and+ 0.2 r e s p e c t i v e l y . The mark f o r deputies i s h igh and 
again i l l u s t r a t e s the po in t o f the prdceding paragraph. 
The deputy*3 du t ies underground are so le ly i n the i n t e r e s t s 
of safety and i f these du t ies are ca r r i ed out consc ien t ious ly 
he must c a l l upon a l l h i s experience and ingenui ty i n order 
to make h i s " d i s t r i c t ' * as safe as poss ib le . 
As regards Pony Dr ive r s (grada t ion mark + 0 . 2 ) , t h e i r 
r e s u l t may be classed as an average and, t h e r e f o r e , no d e f i n -
i t e f i n d i n g can be ra^^de. The work of a pony d r i v e r i s very 
strenuous and the mark i s i n d i c a t i v e t h a t work underground 
r e s u l t i n g i n phys ica l exhau.stion i s not the only c o n t r i b u -
to ry f a c t o r to low evening class r e s u l t s . 
The Llaintainapce o f Gradation M^rks throughout ^Cessions. 
I t was no t i ced tha t throughout the three sessions about 
50;o o f the students had grada t ion marks which were near ly 
constant, Special no t ice v?fts taken of those students who 
having low r e s u l t s and enquiry was made i n t o the cause o f 
t h i s continued low standard. 
Tlie f o l l o w i n g f o u r students were cons idered: -
i05. 
Class. Student. 
A. 
B. 
C. 
D. 
o 
1 . 
2. 
1931-32. 
-1.7 
-3.0 
19322M* 
-5.0 
-1 .0 
-0.3 
-2 .3 
-5 .3 
-1 .7 
-/;.7 
Student A .3 . was an example o f 'Z m i s f i t . He s ta ted 
muite d e f i n i t e l y tha t he did n o t l i k e h i s occupation and 
had made many attempts to get out o f i t . I t ishould be 
not iced thao the tstudents' clasu m a r i c s were avern^e and not 
u n t i l •;Tradation marks were in t roduced i n the m i n i n g classes 
w a s there ny susp ic ion tha t t h i s l a d was not maicing progress. 
The ,1/riter ventaroa t J put for;vHrd t h i s case alone as i l l u s -
trating? t h o a d T a n t f > g e of the scheme. 
Students B . 2 . C 1 . These s tudents , f rom t h e i r class r e s u l t s , 
would be rat*=»d gverH;i?€. U l attended r e g u l a r l y and evinced 
much i n t e r e s t i n the claas work. Their homewor.^ : ms always 
completed nnd genera l ly they would be considered very s a t i s -
f a c t o r y studentR, The v r i t e r .vas able t o c o l l e c t t?iw f o l l o w i n g 
i n f o r m a t i o n -?hich was corinion to f-ll t h r e e : -
They had been at tending i.aining classes f o r many years , 
on an avera,^e about t en . There had been no organised mining 
course i n the d i s t r i c t and they were forced to ob ta in i n s t r u c t -
ion wherever poss ib le . Their i n s t r u c t i o n has been t o p - h e a v y , 
since i t has been purely mining and has n o t provided a good 
grounding i n f i r s t p r i n c i p l e s . I t i s evident tha t these etudents 
w i l l not make any progress u n t i l they take n course on such 
subjects as K n g l l s h , Mathematics, Science and I r a w i n g . 
( 1 ) . The use of i n t e l l i g e n c e t e s t s i n Cent inu- ' l ion Classes 
has been very l i m i t e d and i t I B suggested t ha t thoy could 
here be used w i t h gre^^ t^ advp.ntage. 
f 2 ) . I n u8Ln5 gr»^f^ation marks the teacher , a f t e r one sess ion, 
i s i n possession o f f i g u r e s which give a t n i e r v« lua o f cla&b 
Ob, 
class/ r e s u l t s than do examination i orcentiages. 
( 3 ) . Workmen '^itteiiding evening classes do so o f t h e i r own 
acoord. I t appears, t h e r e f o r e , inconceivable that poor 
r e s u l t s are due to i n d i f f o r e n c e . .'.o must «»^ Hroh f o r the 
cauae by enqu i r ing i n t o condi t ions o f the lnduc;try i n which 
they are employed. Teachers o f evening students only 
succeed vhen they have a sympnthotic understanding o f the 
d i f f i c u l t i e s v i t h which th*-?ir students are conf ron ted . 
t ^ ~ r ^ L . v _ i G E I N C E : E S T 
C P E I c E : rs 
o 
c E : M"T A O H " S C O R E S Q F 
F i o . \5. 
107, 
:< 
J 
O 
J 
o 
T"A.e>ue: SHov^vfs>c; S T U O ^ M - T S ^ Q R O E L R O F M E R I T t ^ i ExAim\r>4/\T\otM ^ _ A . N O \ N X € : U L \ Ggh*ce.. 
A L S O M E T H O D O F C > ^ ^ C U L / \ T ' > M C I N D W I D U A L C i R A D A T i O N M n f ^ R K S . 
C A R 
i MATWS. G e o L O C X Scit»HCc l>\TeuuceMC« c i j - r t c i i - ^ d r - s c 
v> — —'— «— —^ 
d 
5 
4 o 
-•Z'/z -^ -5 
o 1 -<-o-s 
13 
\4 
Z 
1 
5 
- I 
-^ 4 
- 5 
T v A V R . O 
• 3 t- di-D 
- ' 
•2- •5 1 - I - I 
4 •3 4/2. 5 - I 0 - i'/(L -0-8 
L i 4 I 2 V 0 
4- s> 4'/2. b Q ^ I iV -^ -o-s 
5 5 2- 4 - I 
5 ^1 - I - I 0 
M A T H S . QRAVJING 
if) 7 -'I 
9. 1 i 2 
^ 5 5 4 4 
4 I t 4 5 5 
5 4 3 -1 
6 -
1. - -
A'VER^Cf. d 
KiNVNC C O U R S E VSESSVOM 
- I -1-7 
+ 1 
0 
0 
-0 7 
Fi F - T H e /V R — - ^ 
T H Y E : > ^ R Ml NiHG (Se-s-siots \833-34) OccoPAT.ort 
dx-e d 
0 
di-v • IN 
4 - I + iO 17_ iiV 
9 B lo'/z - 5 -7't •6-2 8 — — 1 0 4 -4 -e 
iO n -sV -bv -3 -5-0 uV \7- 5't -3V2 -5-3 
5 (b 9 8 -*-3 - I ^1-5 4 St 3 iO 4-1'^  -»-7. M-8 
G ^ 5 3 V4 14 \4 13 -\ - 1 -10 
7 
' -6 -^ 3 -4'3 ^3 3V 8 -5 ^4V -V -OS Ll»^E.S HAH 
•5 ^ i ^ J -3V 1 -f« 2 I 1 -*-3 -3'/^  SHIFT WoaxEte 
i Z 7 - ^5 5V 5 4 s -^3'/cL -^ 4 - ^5 •^ 4-2 
4 4 --8 -»-7-0 
-1-7 
-1-7 
\o 
-7 
sV 11 .4 -^ 4 -5 4.4.2. 
- -
-3 
13 
e 
\ 3 1 - 0 -17. -»2 
l ^ IZ -'21k- 0 5 iiV. (b + 5% 
" I -3 n 1 3 -a -4 
- - . - - 2'/^  G -4^2 ^35^ -^30 
6 I - 5 -4-3 I I 2 1 1 0 -»-0-7 OVCR.M/VM 
F O O R . T H "^EAvR ri \ ts I M G (SHSSVOH 1^ 57-^ *5) F \ p 1 •H "fe/x.^ I ^ \ K \ K G CSe-SSlOM 1^33-34 ) OCCUP*ITIO>S 
GEOLOGY a dx-H d.-s d in MINE. 
I 1 1 0 0 
-1 
0 ^ - i ° - I -0-7 PuxTc «. — — 4- 3 0 -z 5 4 V 3 -2 '3 -I'V -2-2 
7 5 •z 0 - 4 -3 - 2 3 4 I 2 -2 0 1 -0-3 DEPOT 
6 ^ • — 2 0 +4 
I 
^4 
\ 
- V 
-V.27 3 A 4^ ^ -^ 3 ^2 
- I 
-iV ^22 
5 4 - V 3 4 
4 5 V -»-0-3 G S 5 - I -^ 3 0 +0-7 
: 1 
T\-\ \ F o u R n-H ^ E L / ^ R M l Nil IMG C S E S S I O I S 19'53-34) OCCUPA.T|OW 
MINE. Science. IsTEuucenct di-r-V di-^c A\jecACe d HATHS. CEOLOCX' SCIENCE dr-K dx-G. di-5c. AVERACP d 
1 z _ \ 1 0 -1 0 -0-5 2. 5 \ 1 - I ' 4 
-7. 
0 -••7 
7 3 2V 1 - 3 - ( 4 - 1 - \ - I S 
2. 6 5 b •^ 4 , 0 ^1-7 4 ?i 7 -\ ^VS DEPUTY 
4 
6 
4 zV 4 0 0 -^05 
MO 
5 ' 2 5V. 4 - i -2 -iV. -0^ PoTTte 
7 7 7 7 0 0 ^\'/^ 
5 t \ 4 S 0 - I r r j \ ? -^ 2 -2^ '*-W7 1^1HE<? 
5 7 6 5 0 - 1 
1 I . * . — 
-\ 0 ia 4 - 5 
I.I !• • 
-OB 
f l G . \ b 
108. 
T A 6 H O W I t>4 C T U D E N T S 0 = ^ D e ^ O F M E R I T E X A M \ M A T \ O M S A M O 
A\-So M E - T H O O O F » W C \ l s D \ V \ O U A L . C R A O A T \ O N 1 M A V ^ K S . 
- ' 1 F s F T H Y E A R I ^ I N I M O ( S E S S I O N H Y E A R M I N vi^  G '-4 T M Y e A . F ? M\ ( S E S S I O N "53 - 3 4 ) o u ^^•now 1 d M INING d dx-e dr-e dr-s d. 
p 1 2- 1 3 + 1 3 "S 5 o + z 4- z 4 6 +4 +2. +2-7 De- PUT Y 
A 4 -4 1 -5 - 5 -5 4 5 A - 3 -Z - 2 3 G e 5 'Z -4 -4 -5 -3-7 Ovf CM AN 
5 3 •L I 
• 
3 O 3 A 5 3 O -1 - z -1 o 3 G 4 ^ 2 1 - z - ^ 0 3 
4 I 2. - 2 . 0 0 J i 3 3 + 2 -^ Z 0 < 
J 5 1 1 Z- 1 O o -1 - 0 3 4Vz_ I 1 - z -1-8 SWIFT WOKKXC: 
u 6 I'M 1 A Z 
L - • JL. 
5 477- 2. 5 O 
MATHS. 
A R - Y M I N I N G C O U R S E . (SESSION 195'2-53) T M I R O V E L A R . M I N \ N G ( S ^ S S ^ O T H 1955-34) 
DRAV^»NO 5 c \ E N C e lNTtUlCE*4CC ( j l - N d t - o d l - S C ' ^ " d * ^ WkTwS. Dj^AWlNG S c \ e K C E - 1HTELUG«»^  d l - t i d l - O d l - S C 
A\ 
4'/i 
9 
Ik 
A 
5 
5 
8 
5 
3 
2 
-1 
0 
-5 
< 
J 
u 
9 
il 
4 
- 1 
-2 
+ 1 - 2 
- 1 * 2 
- 2 - 2 
4 
e 
11 
7 
3 
4 
3 
3 
5 
4 
7 
lo 
r/2 
8 
5 
3 
il 
+ 4 
- \ 
4 4 
-A 
-1 
-6 
- 1 
f 3 
-V 1 
- 4 
i 
d 
- 2 0 
-43 
+3-7 
- 2 2 
^ 2 
+2 
-2 - 0 - 5 
- 2 - 0 - 7 
14 
3 
1 1 0 0 
a'/i 
, 
+5'/i -^2 
-0-2 
4 4 - - 7 
-v4 - 2 H-'/^ 4.0-8 
-4 
4- I 
+ 1 
-.3V7 
- 3 
O 
• ^ ' / ^ 4 - 0 - 7 
- \ ' / ? 4 . 0 - 5 
- 4 - 3 7 
- ^ ' / ? + 0 - 5 
2Vi bVi 4-4 -+5'/2 -^372_ 4.4-5 
MlHfaf 
LiMf-oMArS 
O e p o - T V 
PuTTEC 
WwjuGe HAno 
r k (S^-SS^ON 1^^5-34) Q c c u P A T i o t i 
MATHS. d l - O O x - S C . Ml Me 
< 
J 
1 5 3 2 - I 
I, , 1 
- z 
^-2 PUTTER ^ A 4 0 4-2 
3 A 5 + 3 -*-2 4- I 4 . Z 0 SwfTV|O««(? 
- 4 - 5 " 7 IU^LAOEHAHO 4 5 1 - 4 
u 
— - J 
5 
1 
\ 3 - 2 - ^ z •^ Z 4 -2-0 hKuuat flwo 
F I G . 17. 
109. 
no. 
C H A P T E K V I I I 
The l e a c h i n g of E n g l i s h , 
This Chnpter has been i n c l u d e d i n order t o 
show t h a t no course of T e c h n i c a l Education i s 
complete w i t h o u t having embodied i n the c u r r i c -
ulum the s u b j e c t o f E n g l i s h ; a l s o , the s u b j e c t 
w\:ould be taught d u r i n g the g r e a t e r p a r t o f any 
t e c h n i c r i l course. The w r i t e r has described 
f^chf^mes o f E n g l i s h t e a c h i n g i n v a r i o u s mining 
centres and hns discussed the m e r i t s o f each. 
He h^s a l s o made su,',ge8t ions as t o the ti?pe o f 
course t h a t should be adopted, from ?m i n d u s t r i a l 
i s t ' s p o i n t o f view, but leaves the d e t a i l s o f 
I t s t e a c h i n g t o those who hfive the r e q u i s i t e ex-
pedience i n t h a t s u b j e c t . 
THI^:: TEACHING OF EHGi^ldH. 
The i iportanee of i n c l u d i n g K r i i ^ l i s h i n a t e c h n i c a l course 
cannot be overestimated and no course i n the s u b j e c t of mining 
i s complete .vithout Jutving erahodiod a d e f i n i t e c l a s s f o r the 
i n s t r u c t i o n o f t h i s s u b j e c t ^'iJhlch i s the v e h i c l e o f e x p r e s s i o n 
i n speech and w r i t i n g and, thc^roforo, e s s e n t i a l t o .R11 from the 
mine worker t o the h i g h e s t o L ' f i c i a l i n the mining i n d u s t r y . 
The mine i s not conducive t o the speaking of good E n g l i s h ^ 
and t e c h n i c a l e d u c a t i o n , i f c a r r i e d along the nnrrov? l i n e s o f 
the aocumulnti<jn o f f a c t s p e r t a i n i n g t o a p r ^ r t l c u l p r study, does 
not give the vide knoviledge o f the E n g l i s h language so necessary 
f o r those who d e s i r e an education which w i l l be o f a s s i s t a n c e 
t o them not only i n t h e i r p r o f e s s i o n but i n every walk o f l i f e . 
Most t e c h n i c a l courses f^re already overloaded w i t h s u b j e c t s 
which nre e s s e n t i a l t o the p?>rticular v o c a t i o n and i t has been 
s t a t e d t h a t t o i n t r o d u c e a s u b j e c t , .such as I'nglieih, i s unnec-
essary, i f not i m p o s s i b l e , w i t h the r e s u l t t h a t the sTibJect has 
been completely e l i m i n a t e d from most t e c h n i c a l c c i r s e s . I f , 
however, E n g l i s h i s g i v e n a s p e c i f i c place i n the c u r r i c u l a m 
the o t h e r s u b j e c t s would, wlthoud any doubt, be M r e e a s i l y 
assi.'nilated by the s t u d o n t s . The disadvantrge of o v e r l o a d i n g 
the course would r e s u l t i n an advantage as the i n s t r u c t i o n i n 
o t h e r s u b j e c t s would be e a s i e r . The a p p r e c i a t i o n o f an author 
l a r g e l y depends on whether wo can observe as c l o s e l y as he and, 
t h e r e f o r e , i f students are tr^^ined t o a p p r e c i a t e good l i t e r a t u r e 
they w i l l be more s u c c e s s f u l i n understanding the i n s t r u c t i o n 
g i v e n by the teacher and i n the accumulirition o f t e c h n i c a l know-
ledge from books. A good grounding i n E n g l i s h w i l l ease the 
t r a i n i n g i n v o c a t i o n ' i l Rub,1ects resulting? i n s a t i s f a c t o r y p r o -
gress t o the mining student who i s workin-- under so many d i s -
advRnt^^f^es. 
The i n c l u s i o n o f E n g l i s h i n a t e c h n i c ; i l course at once 
i n v i t e s c r i t i c i s m . To the s t u d e n t , e s p e c i ^ i l l y i n the J a n i o r 
c l a s s e s , the s u b j e c t appears unnecessary as i t hr^s no v o c a t i o n a l 
appeal, Jior, i t i i j o Iton i-anediately unpopulnr, d ae probably 
t o r e c o l l o c c t i o n s of boredom i n tho da,v school. / i h i l e the c o r r e c t -
i o n o f seuienoes, I'ormal graranur, and the stud:/ of l i t e r a t u r e , both 
poetr^^ iiid prose, provide h c t - r t a i i i amo ait o f i r a i n i n g I n our l a n -
guage, the i n t e r e s t .vhicli should e . i s t i n the study of E n g l i s h i s 
o f t e n t i i e r e b ^ destroyed. '.^.'he success o f ..n.uish teaching i n con-
t i n u a t i o n t>(hooiB theref.-ro l i e s , t o a g r o i i t e x t e n t , i n the hsnds 
of the eiemeritar^; and secondary school t e a c h e r s . I f the s u b j e c t 
i s made popular i n the day schools there should be no d i f i ' i c u l t y 
i n f o s t e r i n g the i n t o j o s i t i n the c o n t i n u a t i o n classes. 
Hawing decided t h a t E n g l i s h i f ; ei:isential i n any t e c h n i c -
a l co.-rso, .should n t i p e c i f i c pinoo be g i v e n t o tho s u b j e c t i n the 
j u n i o r , oonj or and advanced courses? Or, should i t be i n c l u d e d 
only i n the j ^ .nior course and i n the o t h e r s the v o c a t i o n a l sub-
j e c t s used as a medium f o r i t s teaching? The s u b j e c t i s o u i t e as 
necesspry i n the upper courses as i n the lower since the s e n i o r 
students w i l l i n n i l l i k e l i h o o d hold p o s i t i o n s of r e s p o n s i b i l i t y 
i n the i n d u s t r y and, t h e r e f o r e , a good command of tho En*?lish 
language i s imperat i v e . 
•,.hile the v o c a t i o n n l s u b j e c t s can be used w i t h success 
i n c u l t i v a t i n g c l e a r -^.nd e f f e c t i v e e x p r e s s i o n of thought, they 
are of n e c e s s i t y c o n f i n e d along t h e i r own l i n e s 8nd f a i l t o p r o -
mote powers of expression on general mai^ters. 
The t e a c h i n g o f E n g l i s h may bo d i r e c t e d along two d i f f e r -
ent paths. i.ho f i r y t r^ e may term " l o c a l i s e d " E n g l i s h and the sec-
ond "comprehensive" E n g l i s h . i*et us c o n s i d e r the f i r s t . The sub-
j e c t of mining i s t f i k e n vs the bpsie and upon t h i s E n g l i s h i s 
t a u g h t . I'i l i m i t e d vocabulary r e s u l t s and knowledge i s l o c a l i s e d . 
Throughout the -whole mining coi;.r3e the student i s c a l l e d upon to 
express h i s thouflj>:ta on a p a r t i c u l a r t e c h n i c a l s u b j e c t and, t h e r e -
fore,. 
t h e r e f o r e / f u r t r e r t r - . i n i n g by moans o f a s p e c i a l s u b j e c t on 
" v o c a t i o n a l " E n g l i s h i s super f i p u s . one o f the arguments put 
forward f o r the use o f t h i s 'Vapplied" ?:nglish i s t h a t i n order 
t o hold t l i e i n t e r e s t o f t h o younger student Indus t r i a l b i i i s i n 
the s u b j e c t ir? e s s e n t i a l . There i s .so-no t r u t h i n t h i s but the 
i n t r o d u c t i o n o f t h i s tyrve o f E n g l i s h , T V i i l e sro.ving s r e a l i s a t i o n 
o f the n e c e s s i t y t h o 3u'!;,i3ct, d o es not obv^iate t h e d i f f i c u l t y 
but r a t h e r adds t o the already overcrowded c u r r i c u l u m w i t h o u t 
advantageous r e s u l t s . 
As an exaiOpl'.? o f t h i s type o 1" E n g l i s h t e a c } : i n g , the 
f o l l o w i n g i s a s y l l B b u s arr.'^mged i n a mining centre and i s clashed 
under t h e t l t i s "Teohnical E n g l i s h " : -
1st f n d Zn^ Years. 
The treatment o^ .' t M s s u b j e c t rihould be e s s e n t l a x i y non-
f o r m a l ; the o;^ercises undertaken would be i n the m^tin o r a l 
and ( t o H In&t-.er e::tent f r c n t ime r e s t r i c t i o n s ) w r i t t e n com-
p o s i t i o n , the matter whereof being continuoviibasy r e l a t e d t o 
the i n d u s t r y i n w}J.ch th*-^ Ip.ds are enga:;od. The f o l l c v i n g 
s y l l f bus BUggests s u b j e c t s s u i t a b l e f o r such o r a l f^nd w r i t t e n 
e x e r c i s e s , A s h o r t w r i t t e n c>ompof,ition might be g i v e n as a 
home e x e r c i s e each weok, or at o t h ? r freouent i n t e r v a l s . 
W r i t t e n Composition. 
(a) P r a c t i c e i n w r i t i n g from d i c t a t i o n . 
i b ) ;3hort concii^e r e p o r t s o f a c c i d e n t s t o worksran i n a 
s e c t i o n or at the screening and vjashing p l a n t or 
o t h e r work. 
(c) Conciso statement of a grievance or d i s p u t e i n a mine. 
( d l . o h o r t essays on such t o p i c s ps "My dpy's work", " A day 
i n the j - i f o o f a C o l l i e r y Eireman", etc . This s e r i e s 
of ex:ercises would give tho teacher an o p p o r t u n i t y of 
p o i n t i n g out the p a r t s o f t h e coal Mines' Act and l i e g -
u L a t i o n s which should be observed i n the v a r i o u s d u t i e s 
d e s c r i b e d , 
( e ) .»ritten a u t h o r i s a t i o n s such as Fn U f f l c i f ^ l i n a i^ine 
might g i v o t o a worker t o c a r r y out o o r t n i n d u t i e s . 
( f ) r e p o r t s o f r'iremon. I n s p e c t o r s , and other O f f i c i a l s , 
(g) Various aspects o f . e l f a r e .Schemes (see j r a l D i s c ussions) 
(h) subject m a t t e r d e a l t w i t h i n the f i n i n g xiecturos. 
( i ) Any oC t h o t o p i c s mentioned imder "Oral i i s c u s s i o n s " . 
O r a l D i s c u s s i o n . 
The teacher L:hould i n i t i a t e a discusHion on the f o l l o w i n g 
t o p i c s and s i m i l a r or connate s u b j e c t s , so t o encourage s t u -
dents t o take p . i r t . These diKcu.ssions v i l l ;^iv':r them confidence 
t o e'crress t h ^ i r o p i nions and v i l l g i ve the teacher the opportun-
i t y t o c o r r e c t d e f e c t s i n speech. 
To get the g r e a t e s t good from these diLocust:ions i t i s sugge 
ed t h a t the teacher might give out the s u b j e c t t o be discussed ? 
week before the meeting, . i t h the i n s t r u c t i o n s t h a t each studen 
must t h i n k ovnr the s u b j e c t i n t h e i n t e r v a l and be prefiared t o 
take p a r t i n the meeting. 
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(a) , l i e l f a r o cichemes; ^ o c a i . oport and Ke c r e a t i o n . 
C o u n t y . l i t hoad bathe, heat houses f o r 
minors and t h o i r dependents, 
homes f o r nged miners. 
W^>tional. r^ducation i n t h ^ i n r t u B t r j , 
j ^ r o v i s i o n o f ..oif - re ^ c h o i o r B h i p s 
liOsoarch Board and i t s work. 
h'xnnnoo o f /.'eifurc ochcmed. 
(b) . lrn>)ul?iuco t r - i i n i n j o f . i i n o r s . 
(c ) . f o t y f i r s t i,lovement. 
(d) , \V'^rlous s a f e t y p r o v i s i o n s o f the alines* A.ct. 
( e K lu^acac v.orlc. 
( f 1 . iwocal hri,f;)ienin,'^i3 i n dininp^ d l n t r i c t t i . 
( g K .Ohort l e c t u r e V-:/ ihe tnr.cihrr f o l l o w f O by o r a l or v v r i t t e n 
n.;erci;ies on auch y u b j e c t s ns:-
Importancft o f .^.ininp i n i ^ u y t r y t o the Gom i u n i t y . 
i ^ i ' n i t n t i c n s i n thf; p r f i c t i c e o f the I n d u s t r y — K l i n e s ' A.cts 
and Koo,ui.'.tions. 
Brif i - f h i s t o r i c a l resume of i n d u s t r i a l ! c o n t r i t i o n s i n former 
ti^nes i n a r l i n ^ t o the passing o f \cts regulatin?^ "^ork i n 
alines. 
Tho neeessitv Jor sac'ety r e g u i a t i o n s - - A c c ; i r l o n t i n c i d e n c e 
from v^^rious causos. 
General. 
I t i s recommended t o the teach?^rs t h a t the^^j should encoura.^e 
the studf^nts t o road books. 'fhe t y | e of book v v i l l vary " i t h 
types of students but ff:ood general l i t e r a t u r e should form the 
bauis o f th*? readin^T, i t may be p o s s i b l e t o use such books and 
readii'i^ r--B t ro eubjoct o f a w r i t t e n eorapositicn or an o r a l d i s -
cus'o ion . 
I t i s in t e r e s t i n : ^ : t o note the above General Comr/iente. 
i n the Report by the Board o f Kducation on the "Te.'^.ching 
o f :.ngllsh i n h a ^ l f i n d " , t h i s statement o c c u r 6 - - " T h e r e are those... 
^ho t h i n k t h a t the e a s i e s t approach t o rho I n t p r e b t of the p a r t i c -
u l a r type 01 student f i t h vhom the (Jontinuj'tion Clasi^ea have t o 
deal l i o s i n t a k i n g the l o c a l i t y or even the i n d u s t r y .Tith .vhich 
he ill f.'-miliar and ma^cinp; t h i s thn s t a r t i n g p o i n t by the i^radual 
widenin-^ study o f the p r s t . .these tsaohers -vho h t a r t from the 
p u r i l ' s v o c a t i o n v ^ l l l be very c a r e f u l not t o confuse the s t a r t -
to 
in:;?: p o i n t -.vith the ^^OP.!. Th^t -s^ vf^.nt 5.s/,^ivr> tho c h i l d r e n t h e i r 
share ol' the .^holo o f the arj.endid M t p r a r y nnd h i s t o r i c V:erita>^e 
of humanity." 
I n o r ^ e r t o arran^^e a scheme i t i B necessary t o study the 
reasons f o r i n c l u d i n g K n g l l s h i n f^. t e c h n i n n l c,:.rs3. The aims 
may be s t a t e d as fdJllovJs: * 
1. To extend the vocabulr.ry of the stud^^at and t o t r a i n 
him t o use anti to a p p r e c i a t e t)ie exact moaning o f -vorde 
and phrases. 
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2. To s t r e n g t h e n the s t u ' i e n t ' s a b i l i t y t o express h i . - i s e l f 
i n a simple and accurate manner. 
'6, To f o s t e r i n him a love o f good l i t e r a t u r e . 
I f these aims are a t t a i n e d not only w i l l tho st u d e n t 
possess something which w i l l be an as^et t o him i n n i s p r o f e s s i o n 
but he w i l l have obtained a wider knowledge o f many s u b j e c t s 
o u t s i d e h i s own. An E n g l i s h course .suitable f o r evening students 
must be c a r e f u l l y considered and - r h i l e i t i s t o be deplored t h a t 
the s u b j e c t may bo taught " t e c h n i c a l l y " , a t the same time the 
scheme should be arranged along popular and a t t r a c t i v e l i n e s . I t 
should be c-omprehensive but not too academic. The f o l l o w i n g 
i l l u s t r a t e s an academic and, t h e r e f o r e , unpopular scheme which 
has been arranged i n a mining c e n t r e : -
ENGA^ISH, 
1. I n d u s t r i a l and S o c i a l C o n d i t i o n s . 
I n t r c d u c [:ion. B r i e f d i s c u s s i o n on " L i f e i n S^ .^ on 
and Norman England." 
(a) . The AfinorB and the jj'eudal Slistem, P a r o c h i a l , 
i*;unicipal and I^lational u i f e . The Bla.ck Teeth 
and reasants' E e v o l t . Eecay of v i l l c i n r i g c . 
(b) , iiaaors and Towns. 
(c ) , The G a i l d s f O i l d s ) . G i l d s ; i'erohant r.nd c r c f t 
G i i d s . General sketch up t o r e i g n o f henry V I I I . 
Trades Unions, 
(d) , i3eginning8 of R a t i o n a l Economic Xii f e , e,g, i n 
r e i g n s o f Edward I . , I l l , . i i i o h a r d I I . 
2. I n t e l l e c t u a l liovelopment. 
(a) . The H e n a i s s a n c e - - c h a r a c t e r i s t i c f e a t u r e s . 
(b) , I n t e l l e c t u a l development since the iienaissanoe. 
3. GroA-th o f R e l i g i o u s i ^ i b e r t y . 
(a) . j i e d i a o v a l Times. 
(b) . Ke.Cormation, Some re f e r e n c e t o HUSB, vVyelif fo ,i,uthcr. 
(c) . K e l i g i o u s s t r u g g l e i n 17th centur.v. 
(d) . iiemoval o f K e l i g i o u s d i s a b i l i t i e s ; r i s e o f the 
Methodists. 
4. Qrowth of i o j i t i c a l ^ ^ i b e r t y . 
(a) . ;uiddle Ages. 
(b) , Tudor p e r i o d , 
( c ) . Republican Experiment. 
(d) . R e v o l u t i o n i n 1688-9. 
5. Comnerce. 
( a l i j u n i c i p a l and I^jntional R e g u l a t i o n . 
(b) . ? e r i l p o f the 3ea — F i r a t e g — Iho Kli^.abetVan "sea-dogs." 
( c ) . The New Vorld, and Routes t o the East. Tho East I n d i a 
Company. 
6. E x t e r n a l Expansion. 
M a r i t i m e , Commercial and C o l o n i a l Expansion. 
Df^velopment oi' acienco o f n a v i g a t i o n . — h e n r y the 
Na v i g a t o r , Columbus, Cabots . ^'%bet?KMh 
? ' l i ? R b o t h a n / E x p l o r e r s . 
C o m M r c i a l j:x:pansion--Knst I n d i a Co. 
Navi,c;;ation ^aws. 
Present s t a t u s o f . V i s t r a l i a , Canada, e t c . i n the 
Empire. 
A t e c h n i c a l student . v i l l not be a t t r a c t e d by a course o f 
t h i s n a t ure. A'hil? i t covers a good f i e l d o f rea d i n g i t i s 
too h i s t o r i c a l t o appeal t o him . Set books are recommedded 
f o r r e a d i n g and t h a t a l s o condemns i t . A course i n E n g l i s h i s 
not merely the readln>^ o f so many c i v o n books. The s u b j e c t i s 
l i l i t l e s s and a r i g i d s y l l a b u s only r e s t r i c t s the a c t i v i t i e s of 
the c l a s s . A b e t t e r method flould be, by means o f a ciaas l i b -
r a r y , t o ^ll0".T the student t o make h i s own s e l e c t i o n from the 
treaauret^ o f K n g l i s h l i t e r a t u r e , thereby leadin?? him t o rega r d 
t h e readinf^ o f good authors as a s u i t a b l e and enjoyable occup-
a t i o n o f h i s l e i s u r e . 
The l i b r a r y must d e f i n i t e l y be i n class and c o n t a i n sev-
e r a l copies o f each book i n order t h a t d i s c u s s i o n can take plsce 
bet vet?a the s t u i o n t a themselves as w e l l as -^'ith the teacher. 
The book c o l l e c t i o n need not be extensive but should i n c l u d e 
a l l classes o f good l i t e r a t u r e which w i l l a t t r a c t the adolescent 
and the o i d e r s t u d e n t . 
There can be no o b j e c t i o n t o the i n c l u s i o n i n the course 
o f a l i t t l e " t e c h n i c a l " ii;nglish which may be c a r r i e d through by 
essays and r e p o r t s on v a r i o u s mining s u b j e c t s . T h i s , however, 
can only be s u c c e s s f u l l y a p p l i e d i n the s e n i o r classes where t h e 
students have already a good knowledge o f mining. " T e c h n i c a l " 
K n g l i s h i n the J u n i o r Courses has no value whatever. 
P r a c t i c e i n the c o n s t r u c t i o n o f notes from i n f o r m a t i o n 
s u p p l i e d and the expansion o f these notes i n t o a f u l l e r d e s c r i p t 
i o n , a l s o p r e c i s work, would enhance the value o f the course and 
make the s u b j e c t more v a r i e d and a t t r a c t i v e . 
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i f u r t h e r , t o e f f e c t i v e l y tench E n g l i s h the r i g h t t y p e o f 
I n s t r u c t o r must be :-^ocured. lie i s , p r i m a r i l y , one w i t h a know-
ledge of the miner, h i s work .nnd h i s environment ?md w i l l , t h e r e -
f o r e , have a sympathetic i n t e r e s t i n the e d u c a t i o n a l needs o f 
h i s s t u d e n t s . 
To sum up, i f E n g l i s h had a d e f i n i t e l y assigned place i n 
a l l t e c h n i c a l courses a hifrher standard o f work would i n e v i t a b l y 
f o l l o w as, r V i t h o u t doubt, many poor r e s u l t s are due simply t o 
the s t u d e n t ' s i n a b i l i t y t o comprehend what he has heard and read, 
coupled w i t h h i 3 own d i f f i c u l t y o f e x p r e s s i o n . 
(IS. 
C H A P T E R I X 
The Text Book i n Mining Schools, w i t h S pecial Reference 
t o i t s use i n class as a means o f 
" Aut 0- Ins t r u c t i onl* 
I n t h i s Chapter the w r i t e r has placed on record the 
v a r i o u s attempts which were made i n order t o s t i m u l a t e 
the study o f c l a s s text-books. The f i r s t methods 
described are those i n which home-work was r e l i e d upon 
as a means o f i n c r e a s i n g t e x t - b o o k study, but the method 
f i n a l l y adopted took the form o f a u t o - i n s t r u c t i o n from 
the t e x t - b o o k , i n c l a s s . 
M9. 
The Text Book i n f i n i n g ochools w i t h S pecial lieference 
^^ '^  olaaa as a means of * ^ u t Q - I n s t r u c t i o n 
I t has been s a i d t h a t i f a s u b j e c t i s e f f i c i e n t l y t a u g h t 
t h e r e i s no need f o r a t e x t book as the student's c l a s s notes 
should form a book of reference f o r the p a r t i c u l a r s u b j e c t . 
This comment i s open t o severe c r i t i c i s m as i t i s g e n e r a l l y found 
t h a t the student's c l a s s notes are not of a s u f f i c i e n t l y h i g h 
standard to take the place o f a good t e x t book. The s t u d e n t , 
i f he wishes t o make progress, should possess a terxt book f o r 
each s u b j e c t . 
The main advantage of the t e x t book l i e s i n the f a c t t h a t 
the matter i s presented from a second p o i n t o f vi&w and t h i s , 
t h e r e f o r e , g i v e s a c l e a r e r understanding o f the s u b j e c t , p o i n t s 
which the student may not have understood i n class may, a f t e r 
p e r u s a l , be made q u i t e apparent to him. Another advantage i s 
t h a t th^ =^  student can study »t h i s own r a t e and thus f i x more 
d e f i n i t e l y ideas and irupressions. 
I t i s impossible t o TZOVOT any s u b j e c t adequately i n cl a s s 
but i f t h e r i g h t type o f book i s chosen the teacher can concen-
t r a t e on the p r i n c i p l e s o f the s u b j e c t , l e a v i n g the student t o 
form the i n t e r m e d i a t e l i n k s between one p r i n c i p l e and another. 
dVLch v a l u a b l e t i a e i n cl a s s can be saved i f re f e r e n c e i s made 
t o diagrams and I l l u s t r a t i o n s i n the t e x t book. 7i'hile the draw-
i n g o f diagrams on the b l a c k board i n c l a s s does probably f i x 
ideas i t i s u s u a l l y found t h a t the stu d e n t ' s copy i s i n a c c u r a t e 
and, therefore-, u n r e l i a b l e . This i s p a r t i c u l a r l y the case i f 
an attempt i s made t o i l l u s t r a t e on the board mechanical or 
e l e c t r i c i l r a a c h i n e r y . The most s u c c e s s f u l method of memorising 
the i n t r i c a c i e s of p a r t o f a machine i s t o draw i t down on paper, 
h i s should be done from the class book *i=i^. probably^ i n s t r u c t -
i ons on the b l a c k board on the goneral l i n e ^ t o be f o l l o w e d . 
I n order t o s t i m u l a t e the r e a d i n g o f thn t e x t book 
constant r e f e r e n c e should be made by the teacher .vith r e g a r d t o 
no. 
t o / the p a r t i c u l a r p o r t i o n i n the to o k .vhioh p e r t a i n a t o the 
l e c t u r e m n t t e r . 
The f a i l u r e o f t h e t e x t book t o r e c e i v e i t s c o r r e c t 
place i n c o n t i n u a t i o n classns i s clue p r i r n a r i l j ; t o the f a c t t h a t 
i t i s ^ f ^ n e r a l l y too much i n r l e t a i l and too advanced f o r the p a r t -
i c u l a r class,ats i n order t o o b t a i n a book covering t h e course 
one must hr chosen nhich goes more deeply i n t o the s u b j e c t than 
i s necessary. The s t u d e n t i s , t h e r e f o r e , not a t t r a c t e d by the 
contents ns on a casual glance mastery of tho matter seems 
i m p o i j s i b i e . A. t e c h n i c a l book ^ ^ r i t t e n by a t e a c h e r o f the sub-
j e c t r a t h e r than by a s p e c i a l i s t i s always more acceptable f o r 
cl a s s work t h e matter i s preaented i n a more teachable order 
and ?^ppeal3 more t o t h e st u d e n t , 
iVlthout £ doubt, the use of t e x t books i n c o n t i n u a t i o n 
classes has been curbed by the p r o h i b i t i v e p r i c e s which at pr e s -
ent e x i s t . I t i s e s s e n t i a l t h a t t h i s m a t t e r r e c e i v e primary 
c o n s i d e r a t i o n when d e c i d i n g u p o n the type o f t e x t book t o be 
adopted i n c l a s s . 
Again, a t e x t book ought t o be a t t r a c t i v e i n appearance 
from the out s i d e I t has been observed thRt when a number o f 
books are l a i d c a s u a l l y on a c l a s s room t a b l e t h e student i n v a r -
i a b l y p i c k s up t h e no-fest and b r i ; ^ h t e s t coloured ones f i r s t . 
A t e x t b o o k cover s h o u l ( i m^'ke i t s apceal i n the same way as 
packings and v-jrappers are designed t o do i n comnerce, 
Study o f the Te:^t Book, 
I t i s the experience of most minin:', t e a c h e r s t h a t a l -
thoUf^h a t e x t book i s purchased i t i s seldom s t u d i e d or even 
used as r e f e r e n c e . Tho s t u d e n t i j e n e r a l l y shows a keenness i n 
poseeaeion but i t i s r G m a r k a b l f i ho-v l i t t l e i e known re^^^arding the 
c o n t e n t s , he r e l i e s i m p l i c i t l y on l e c t u r e s rnd o t h e r c l a s s work 
t o f^ive hi^n a l l the knowled?,e ho r e q u i r e s and s e r i o u s study o f 
the class book i s unknown to him. I t i s , t h e r e f o r e , necessary 
t o teach the student how to study and f i n d i n f o r m a t i o n f o r h i m s e l f . 
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I n an attempt t o achieve t h i s aim the foJ.lov?ing methods .^ere 
adopted i n the mining classes i n Sunderland Technical c o l l e g e : -
( ! ) • A p o r t i o n •v'vaa set f o r reading and a sumqiar^ 
handed i n f o r home work. 
( 2 ) . A p o r t i o n which p e r t a i n e d t o the matter o f 
the f o l l o w i n g l e c t u r e was g i v e n out f o r r e a d i n g . 
( 3 U students were asiced t o hand i n notes on any p a r t 
o f the to.ct book which they had read, ^ i r k s were 
assi,-^,ned f o r these notes. 
( 4 ) . Questions were set f o r home work which c o u l d only 
be answered w i t h the a i d o f the t e x t book. 
The f o l l o w i n g are t h e general c r i t i c i s m s o f these methods:-
(1) . .-Students u s u a l l y wrote t h e i r summary w i t h the book 
beside thf^m. Vhole sentrmces were copied and the home-
-work submitted u s u a l l y took the form o f d i s j o i n t e d 
f p c t s w i t h t o o much c o n c e n t r a t i o n on c e r t a i n p o i n t s . 
The work irr.proved w i t h p r a c t i c e and i t was l a t t e r l y 
considered t o be q u i t e a s u c c e s s f u l method o f encour-
aging home study. 
(2) . :.lore progress could be made w i t h the l e c t u r e . The 
students who had read the p o r t i o n b e n e f i t e d but i t 
was thought t h a t those who had not prepared d i d not 
rec e i v e as much b e n e f i t ns would have r e s u l t e d i f no 
p r e p a r a t i o n had been r e q u i r e d . By having a few w e l l -
prepared students a f a l s e class a t t i t u d e was creat e d . 
(3) . The notes handed i n by the students were e n t i r e l y 
v o l u n t a r y . The method was i n s t i t u t e d i n order t o 
r form a rough es t i i n n t c o f the amount o f home reading 
done a p a r t from t h a t r e q u i r e d f o r home work. Only 
two s t u d e n t s , out o f t w e l v e , submitted work f o r 
c o r r e c t i o n . 
(4) . The ad o p t i o n o f t h i s method was intended t o give the :^ 
stadent p r a c t i c e i n f i n d i n g i n f o r m a t i o n w i t h o u t 
a s s i s t a n c e , rio i a d i o a t i o n was given r e g a r d i n g the 
p o r t i o n o f the t e x t book where the i n f o r m a t i o n would 
be found, .uastioas .vere made as s i n p l e as p o s s i b l e . 
*^ew students were su c c e b s f u l i n g i v i n g good q u a l i t y 
work. Ver^ o f t e n the answers given showed an e n t i r e l y 
wrong conception of the ma t t e r . The dtuiger o f t h i s 
-was e a r l y recognised and t h e method d i s c o n t i n u e d . 
While the methods described gave f a i r l y s a t i s f a c t o r y r e s u l t s , 
i t was thought t h a t more progress i n home study would be made 
i f the t e x t book -was used i n c l a s s as a means o f a u t o - i n s t r u c t i o n . 
I n o r der t o o b t a i n i n f o r m a t i o n r e g a r d i n g the s u i t a b i l i t y oi* t h i s 
method a s u b j e c t wa^ chosen from the 4 i n i n g Course and the foj.low-
in g i s a d e s c r i p t i o n o f the work done:- v, 
(1) . Subject Geology. 
(2) . Class f o u r t h Year Evening Course i n i^lining. 
l a r t i c u l n r a o f students i n Cla s s . ( o b t a i n e d from j u e s t i o n n a i r e 
completed by each s t u d e n t . ) 
Student. Age. Day pchool o c c u p a t i o n i^eisure jjeading. 
attended. 
J. A. 26 Kiementary. ii^Iinor. £dgar .Wallace. 
A.H. " coal G u t t i n g . V 
T*J. 19 " App. Surveyor, i^ewspapers. 
20. " i ^ i n e r . ? 
A.M. " Deputy. JSewspai^ers. 
A.M. 19 •* coal \ . u t t i n g . Ilone. 
J.i»i. 30 " App. Survey or. Text jiooks. 
'.V.^. 25 " i^ i n e r Text Books. 
<V.0. 18 " App. Surveyor. Adventure. 
K.T. 31 " Miner None 
S. V. 26 " Coal C u t t i n g . i?^iction. 
J.'.V, 34 " Deputy. j j ' i c t i o n . 
(3) . Text 3ook-"Geolo^y f o r Beginners" by IV. ;v. Watts. 
Reference also made t o tho f o l l o w i n g booirs:-
" .lineralogy" by Hutley. 
"Geology'^ by Geikie. 
(4) . Meeting o f cl a s s was held f o r two hours every second week. 
Durin? the other week i n s t r u c t i o n ; . o n G eological Drawing 
was ^ i v e n . 
The s u b j e c t o f geolof^y wat; chosen since none o f the students 
had r e c e i v e d any previous i n s t r u c t i o n and a l s o because p r a c t i c a l 
work could be interwoven w i t h r e a d i n g throughout the course. No 
l e c t u r e s were g i v e n but i n s t r u c t i o n sheets (see Appendix^) were 
isBudd t o each student a t the besinning o f the c l a s s meeting. 
D e s c r i p t i o n o f I n s t r u c t i o n oheets. 
T y p e w r i t t e n bheete, eighteen i n number, covering the course made 
up i n book form. Lach page i s d i v i d e d i n t o s e c t i o n s and a p p r o x i -
mately every t h i r d s e c t i o n r e f e r s t o p r a c t i c a l /jork. The ot h e r 
s e c t i o n s d e t a i l the reading t h a t has t o be covered and i n c l u d e 
i n s t r u c t i o n s re.^ardin^ notes which have t o be entered I n t o tho 
c l a s s note book. Those notes may be i n the form o f a summary 
of the m-itter read. I n other s e c t i o n s t h e i i p o r t a n t p o i n t s only 
need be noted. Students Hre i n s t r u c t e d , when w r i t i n g aumnaries, 
t o read, the passage two or three t i n e s and then proceed v^ithout 
r e f e r e n c e t o the t e x t book, i - i n a l l y , th*=^  work must be chocked 
?^ nd any omissions i n s e r t e d anri u n d o r l i n e d . 
^ e n the Soudy o f one s e c t i o n o f the s i i b j e c t I s completed^ 
a t e s t i s s e t , o f which the f o l l o w i n g i s an example:-
TEoT. 
Note:- The questions should be answered w i t h o u t r e f e r e n c e t o 
notes. You should, however, r e v i s e all your work before answer-
i n g the q u e s t i o n s . x.eave about s i x l i n e s between each ans.ver. 
A f t e r the t e s t has been completed reference should be made t o 
notes and p o i n t s , which have been o m i t t e d , added. A d d i t i o n a l 
work should be u n d e r l i n e d . 
Test should be marked i n the f o l l o w i n g manner:-
Ten marks are given f o r each q u e s t i o n and one mark deducted f o r 
each p o i n t t a k e n from notes, show the t o t a l marks f o r the t e s t . 
This method should be adopted i n a l l the t e s t s i n the course. 
1. '^ Vhat i s meant by the term "Geology"? 
2. Describe the " i n s i t u " t h e o r y o f the o r i g i n of c o a l . 
3. ;Vhat i s a n t h r a c i t e and how has i t been formed? 
4. D i s t i n g u i s h between c l a r a i n and d u r a i n by comparing t h e i r 
s t r u c t u r e s , c o n s t i t u e n t s , e t c . 
5. State the procedure f o l l o w e d i n f i n d i n g the m o i s t u r e , v o l a t i l e 
matter and ash content of c o a l . 
6. Draw,to a s u i t a b l e s c a l e , a s e c t i o n of a coal seam as f o l l o w s : 
Hoof. 
Coal 8" 
D i r t 2" 
Coal 22" 
D i r t 3" 
Coal 18" 
Floor. 
To b r i n g home to the mining student t h a t geology i s 
very c l o s e l y connected w i t h h i s work the s u b j e c t was i n t r o d u c e d 
w i t h the study of c o a l . V.hile i t was r e a l i s e d t h a t geology i s 
u s u a l l y taught from " o r i g i n " , i t was deemed a d v i s a b l e , i n 
connection w i t h mining students a t l e a s t , t o commence the course 
w i t h the study o f a a t e r i a l which they are h a n d l i n g every day. 
General Observations. 
1. The class showed as much keenness i n the reading and w r i t i n g 
s e c t i o n s as i n the p r a c t i c a l work. This was not expected. 
I t suggests t h a t other s u b j e c t s i n c o n j u n c t i o n w i t h which 
no p r a c t i c a l work could be done might be s u c c e s s f u l l y taught 
i n t h i s manner. 
2. The c l a s s was i n d u s t r i o u s and to o k a keen i n t e r e s t i n the 
new method. 
3. The d i s c i p l i n e o f the class was e x c e l l e n t . I t i s a d m i t t e d , 
however, t h a t t h i s class was composed o f d i d e r students and 
t h a t the same might not r e s u l t I n a more elementary c l a s s . 
4. The s a t i s f a c t i o n shown by the student when he had obta i n e d 
i n f o r m a t i o n f o r h i m s e l f was very e v i d e n t . 
5. Uo d i f f i c u l t y was experienced when the work of the stu d e n t s 
got out o f step. This was r a t h e r an advantage as the v a r i e d 
work being c a r r i e d out created a more i n t e r e s t i n g c l a s s 
atmosphere. 
6. The q u i c k e r s t u d e n t s acted as an i n c e n t i v e t o t h e slower. 
I t was noted t h a t as thn session c o n t i n u e d the slower s t u d e n t s ' 
l a g behind the o t h e r s decreased c o n s i d e r a b l y , 
7. I t i s an advantage t o d i v i d e the work i n t o s mall s e c t i o n s as 
the student u s u a l l y judges h i s progress by the number o f 
se c t i o n s he has completed, s t r e s s should be made on t h i s 
p o i n t as long i n s t r u c t i o n s delay progress, on an average 
the number o f l i n e s i n each s e c t i o n does not exceed s i x . 
8. Constant checking by the teacher must be made as u s u a l l y 
the s t u d e n t , i n h i s eagerness t o progress, commences another 
s e c t i o n b e fore the previous one has been completed. Q u a l i t y 
of work submitted f o r checking improved c o n s i d e r a b l y a f t e r 
a.few weeks and at the end o f the session the cl a s s notes 
were o f a very h i g h standard. 
9. A few students asked f o r assistance w i t h p a r t s o f the t e x t 
book which were not in c l u d e d i n the i n s t r u c t i o n sheets. T h i s 
showed t h a t the ai'a o f t h i s method of t e a c h i n g was being 
achieved t o some e x t e n t . 
10. The home work showed a wider c o n c e p t i o n o f the s u b j e c t as a 
r e s u l t o f more re a d i n g . The method o f l a y o u t had also improved. 
11. The f i n a l examinations improved i n q u a l i t y and the amount o f 
w r i t t e n m atter increased. Candidates showed t h a t they had 
a more comprehensive knowledge o f the s u b j e c t . Examination 
s c r i p t s showed more d e t a i l than when the course was g i v e n i n 
l e c t u r e form. 
Students were asked at the end o f the session f o r t h e i r 
o p i n i o n s r e g a r d i n g the new method. The f o l l o w i n g nre some o f the 
statements raade:-
*?)a.-m-ples. oF Studc-nt'^ ^ Cla.^ ?> >JoUs we given i n Appendi:^ "No G. 
125. 
1. " I d i d not t h i n k t h a t a t e x t book was so i n t e r e s t i n g . " 
2. " I t makes you work". 
3. ' ' I d i d not l i k e i t at f i r s t but Rm very i n t e r e s t e d i n i t now." 
4. " I hnve a good knowledge o f most p a r t s o f the t e x t book." 
5. " I l i k e the p r a c t i c a l work b e t t e r than the r e a d i n g " . 
6. ' * I l i k e d the summpries and found t h a t l a t t e r l y I could w r i t e 
a summary on a page o f the t e x t book w i t h o u t missing many 
p o i n t s o u t . " 
7. " I l i k e d the method but would have p r e f e r r e d a few l e c t u r e s 
w i t h i t " . 
8. "The main advantage I found i n i t was t h a t i f I was o f f any 
time due t o awkward s h i f t s I could s t a r t where I had l e f t o f f . " 
The above comments are t n k e n as the genuine o p i n i o n o f the 
students as they were i n s t r u c t e d t o give t h e i r unbiased c r i t i c -
ism and being o f a mature age i t i s not l i v e l y t h a t they would 
h e s i t a t e t o be p e r f e c t l y f r a n k . 
The c h i e f advantages claimed f o r t h i s method o f i n s t r u c t i o n 
are as f o l l o w s : -
1. i i e c tures are replaced by i n d i v i d u a l i n s t r u c t i o n and p r a c t i c a l 
work. 
2. The method i s new i n C o n t i n u a t i o n classes and, t h e r e f o r e , 
acceptable t o the student. 
3. The student i s f i n d i n g i n f o r m a t i o n f o r h i m s e l f and so l e a r n i n g 
t o study. 
4. The mind i s t r a i n e d i n memory work. 
5. I t i l l u s t r f i t e s the usefulness o f the t e x t book to the student. 
6. Kach studpnt i s " s t r i v i n g " and"achieving" a l l the time ande 
each a t h i s own r f t t e . N e i t h e r the slow nor the f a s t worker 
s u f f e r s . 
7. I n c o n t i n u a t i o n schools s t u d e n t s , p a r t i c u l a r l y m i n ing, may 
be prevented from a t t e n d i n g c l a s s through work. This method 
of i n s t r u c t i o n does not p e n a l i s e absent members as i s the 
c^se i n a l e c t u r e course, 
8. The method c o n s t i t u t e s a ,^ood t r a i n i n g i n the use o f E n g l i s h . 
The main disadvantage was t h a t the same amount o f work 
could not be covered as i n a course o f l e c t u r e s o n l y , .^ost 
students completed 7b^^ only o f the course as given i n the i n -
s t r u c t i o n sheets and i n order t o complete t h e p r e s c r i b e d s y l l a -
bus f o u r l e c t u r e s were d e l i v e r e d a t the end o f tho session. 
This was not s a t i s f a c t o r y and a new p l a n was drawn up f o r the . 
f o l l o w i n g eesBion. 
The r e c o n s t r u c t e d scheme i s shown i n Fig.lS p .IIS j^ive l e c t u r e a 
were arranged i n the order shown and the reasons f o r i n c l u d i n g 
these are as f o l l o w s : -
Lecture Mo.l. This l e c t u r e gives a " s t a r t " t o the course as i n 
the f i r s t method t h e r e seemed t o bo a l a c k o f c o n c e n t r a t i o n on 
the work due, d o u b t l e s s , t o the s u b j e c t being new. The l e c t u r e 
was made as i n t e r e s t i n g as p o s s i b l e and mainly devoted t o g e o l -
o g i c a l phenomena i l l u s t r a t e d by l a n t e r n s l i d e s . 
•Lecturea Mos. 2 & 3. This p a r t o f the s u b j e c t o f f e r s scope f o r 
l e c t u r i n g w i t h th^^ a i d of l a n t e r n s l i d e s . Much ground was cover-
ed i n two one-hour l e c t u r e s i n c o n t r a s t w i t h f o u r or f i v e hours 
t a k e n by the students i n the f i r s t method. These l e c t u r e s were 
f i x e d i n p o s i t i o n i n order t o a s s i s t the general scheme o f study 
at t h i s stage but wore not a b s o l u t e l y e s s e n t i a l t o the course. 
The s u b j e c t o f the l e c t u r e s was covered i n the r e a d i n g but i n a 
very concise form. 
xiecture No.4. Inclurtod s o l e l y t o ease the study o f t h i s p a r t 
o f the s u b j e c t which students g e n e r a l l y found d i f f i c u l t . P revious-
l y f i v e t o s i x hours had been spent a t t h i s stage and i t was thought 
a d v i s a b l e , i n order t o save t i m e , t o i n c l u d e t h i s l e c t u r e . 
j^ecture No.5. Jetamorphism. Included t o ease the study from t e x t 
t o o k as i n l e c t u r e No.4. The su b j e c t c o u l d , w i t h advantage, be 
i l l u s t r a t e ' ^ by I n n t e r n s l i d e s . 
I n the f i r s t cotirse the cl a s s on G e o l o g i c a l Drawing was not 
i n any way arranged t o as^^ist the study from the t e x t book but 
t h i s was r e c t i f i e d i n the r e c o n s t r u c t e d scheme. 
J''ig.l^?i'^^shows the order o f i n s t r u c t i o n . Various s e c t i o n s are grouped 
i n d i f f e r e n t c o l o u r s and the arrows i n d i c a t e how the course has 
been arranged i n order t h a t the l e c t u r e s and the c l a s s i n g e o l o g i c a l 
drawing a s s i s t the a u t o - i n s t r u c t i o n . 
At the end o f the second session no e x t r a l e c t u r e s were r e -
qu i r e d t o complete t h e course and i t was decided t h a t the a l t e r -
a t i o n s had allowed the scheme o f te a c h i n g t o proceed s a t i s f a c t o r i l y , 
and the aim t o be achieved. 
CONCLUSION. 
I n r e c o r d i n g t h i s acheme of te a c h i n g the w r i t e r does not 
su.^gest t h a t a l l s u b j e c t s could be s u c c e s s f u l l y taught i n t h i s 
manner. I n mining the method c o u l d only be employed s a t i s f a c t -
o r i l y i n the j u n i o r courses, i . e . , 1 s t t o 4 t h year. Beyond t h a t 
stage the classes concentrate on the e s s e n t i a l s o f technology 
\ 
\ 
I l l 
t e chnology/ and since t h i s demands p r a c t i c a l knowledge 
on the p a r t o f the teacher, i t i s necessary t o employ the 
l e c t u r e method. Again, the method aims at showing the student 
how t o mnke f u l l use o f the tex t - b o o k and he must, t h e r e f o r e , 
recognise i t s value at the beginning o f a course i n order t h a t 
he w i l l use i t t o the g r e a t e s t advantage i n the s e n i o r work 
where i t s a s s i s t a n c e becomes i m p e r a t i v e . 
J?rom the success a t t a i n e d through a u t o - i n s t r u c t i o n i n 
geology the w r i t e r has no doubt t h a t the method could be 
employed w i t h good r e s u l t s i n any s u b j e c t o f the J u n i o r mining 
courses. 
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i'29. 
C H A P T E R X. 
Class Notes f>nd Note Books. 
The w r i t e r has i n c l u d e d t h i s c h a p t e r as he c l a i m s 
t h a t t r a i n i n g i n m e t h o d i c a l n o t e - t a k i n g foffms an 
i m p o r t a n t p a r t o f t e c h n i c a l e d u c a t i o n . The f o l l o W ' 
i n g pages d e t a i l t h e a d v a n t a g e s o f o r d e r l y - m a d e 
c l a s s n o t e s and a l s o d e s c r i b e s t h e method o f n o t e -
t a k i n g a d o p t e d by t h e raining s t u d e n t s u n d e r h i s 
c h a r g e . 
130. 
CLA66 NJTE3 AND NJTK BuOKo. 
I n t e c h n i c a l t e a c h i n g i t 13 u s u a l l y found t h a t those 
s t u d e n t s who .show p r o g r e s s i n t h e i r c l a s s -vorx have a c e r t a i n 
n-nount o f p r i d e i n t h e i r note books. On the .)th0r hand, t h e 
l e s s p r D T G S s i v e rio not '--^ivo much t h o u : h t t') e l ' i s s n o t e s and 
t'le mai t e r c o n t a i n e d t h e r e i n i s u s u f i i x y n o t i / i .sequence and 
v e r y o f t e n i l l e g i b l e . 
The i m p o r t a n c e o f e f f l c i o n t n o t e s cannot be o v e r e s t i m a t -
ed s i n c o they a r e the stu(1ent's own t n ^ t b o o k .-i-nc? s h o i i l d , t h e r e -
f o r e .^ ar.m a b i o k o f reT^r^nce ^ t r>l} ti-i^s. I f t h e y a r e com-
p i l e d care l e s s l y ,an'T perhaps e r r o n e o u s l y , c l ^ s f i n o t e s are a 
p o t e n t i a l danger t o t h e s t u f l e n t i n t h a t e n t i r e l y wrong i d e a s 
may be conveyed. The t f i k i n ' o f notns by t h e s t u d e n t i s n 
r e s p o n s i v e r e a c t i o n t o nejv i n p r e s b i o n s f^nci i x a n o t e i s t e k e n 
down c o r r e c t l y i t shows t h a t Ihe ne.v i d e a h?itj been fix.ed i n 
the mind. A g a i n , n o t e s *ir3 n ecessary i n o r d e r t h a t the s t u -
d e n t may t o i n a p o s i t i o n t o vei g h and e .ariine the nei? idea 
i n h i B mind a n d , i f the notes r i r o c o r r e c t r^nrl i n -sequence, 
he has an o r d e r l y and r e c o v e r a b l e systo.'a o f i i u p r e s s i o u s a t 
h i s hand. This i s i i p o r t ^ a n t i n o r d e r t h a t the s t u d e n t may 
have a c o r r f > c t p e r s p e c t i v e o f t h o -vhole s u b j p c t ad not a 
c o l l e c t i o n o f d i s j o i n t e d f a c t s . The 1 H ' t e r v i l l c ^ M - t a i n l y 
r e s u l t i f o r d ^ r i s not p r a c t i s e d t h r o u g h o u t n o t e - t r k i n g . 
The v a l u e o f n o t e - t a k i n g s h o u l d be emphasised i n the 
j u n i o r c l a s s e s a n d t h e stud f ^ n t s h o u l d be l e d t o r e a l i s e the 
n e c e s s i t y o f tf^kin^^ do.vn thf^ c l a s s rnat.ter c a r e f u l l y , aucceas 
can o n l y be gauged by the e x a m i n r t i o n o f the s i ^ u d r n t ' t j n o t e s 
and the c o r r e c t i o n o f sarno p e r i o d i c a l l y . I f t h i s p r o c e d u r e 
i s adopted d u r i n g the l i r . s t s e s s i o n i t i»s u s u a l l y found t h a t 
s t u d e n t s ' c l a s s n o t o s and a l s o home ,7ork a r e m e t h o d i c a l t h r o u g h -
o u t the whole c o u r s e . I t i s i . o p e r a t i v e t h a t , i n t he f i r s t 
i ^ e s s i o n , o n l y h i g h c l a s s work be ac c e p t e d by the t e a c h e r and, 
i n f a c t , i n j u n i o r c o u r s e s , i t l a a d v i s a b l e t o aim a t h i i v i n g 
131. 
h a v i n g / a p r o p o r t i o n o f the s u b j e c t w e l l - a s s i m i l n t e d und 
i n t e l l i - ^ e n t l y n o ted r a t h e r t h a n attemt t t o cram t h e vhole 
s u b j e c t w i t h consequent i n c o m p r e h e n s i b l e n o t e s . 
Thp next iuesti;:>n w hich a r i b e s i s , "7;ho s h o u l d f o r m -
u l a t p t h e noted? The s t u d r n t o r t h e t e a c ? i e r ; " I'Jote - t f t k i n g 
i s n t , 7 0 - f o l d process. There i s r m e n t a l .nd a p h y s i c a l a c t i o n 
and t h e s e t vc a c t i o n s must be c o - j r d i n ? H e d v i t h ease by the 
s t u d e n t i f n o t e - t a k i n g i s t o prove •'jorth . v h i l e . I t has been 
th e escporience o f the w r i t e r t h a t t o most s t u d e n t s , espec-
i a l l y i n c o n t i n u a t i o n c l a a s e s , t h i s c r p a t o s t h e r e a l d i f f i -
c u l t y , o'.'Jin:^  t o t h e f a c t t h a t t h e £?t;idoat had a l r e a d y com-
p l e t e d a day's work i n iho f a c t o r y o r i n tho mine, r e s u l t i n g 
i n f a t i . ^ u e o f h i s p h y s i c a l povera. C o - o r d i n a t i o n , t h e r e f o r e , 
o f t h e mon t a l and p h y s i c a l becomes e . i t r e u e l y d i f f i c u l t , j n 
th e Hvera:^e, t h e s t u d e n t cannot e x e r c i s e t h e energy which i s 
necessary t^ o sf=»cure r e ^ u i s i t f ^ ' n o t o s . Other p o i n t s /;hich 
s r i f j r ; n r c rhe c a p a c i t y u f t h e s t u d e n t t o s e l e c t n o t e s and 
h i s a b i l i t y t o put do.7ii h i s n o t e s i n a s u c c i n c t form, r r a c -
t i e e , however, can put t h e s e m M t t f ^ r s r i g h t b u t i n c o r r e c t and 
c a r e l e s s n o t e s caused by the s t u d e n t ' t i f a t i g u e crinnot be o v e r -
come. 
There i s no do.bt t h a t s t u d e n t s s h o u l d be encour--
ai-?ed t o t a K e t h d r own n o t e s b u t i n o r d e r t o o b v i s t e -vrong 
i a i p r o s s i o n s o f t h ^ s u b j e c t ra>itter i t i s d e s i r a b l e a l s o t h a t 
n o t e s s h o u l d be d i c t a t e d by t h e t e a c h e r . I n c l a s s 7?ork. 
i n s t r u c t i o n s h o u l d employ a raa.cimum p r ^ r t o f the t i m e and n o t e -
t a k i n g a mini^nUiTi. Teaching shouxd be done f i r ^ . t , f o l l o w e d by 
d i c t f ^ t i o n o f n o t e s w h i c h .hould be compact an; s h o u l d be a 
spontaneous e f f o r t on t h e p r . r t o f t h e t e a c h e r . i3y f o l l o w i n g 
out t h i s p r o c e s s t h e t e a c h i n g i s r e p e a t e d i n r\ second v e r b a l 
f o r m and t h i s h e l p s t o c o r r e c t f a l s e i.-rtprossions w h i c h may 
have been t a k o n d i ; r i n g i n s t r u c t i o n . A nother adv.'^.ntagc w h i c h 
can be c l a i m e d f o r t h i s method i s t h a t m e n t a l c o n c e n t r a t i o n 
on the p a r t o f the s t u d r n t i s r e l i e v e d f o r a ti m e and t h e phy-
s i c a l powers ^ r e b r o u g h t i n t o a c t i o n . 
l a t e a c h i n g A d v a n c e d c l a s s e s i t i s c ^ r i n i n i y necessar;/ 
t o Ruginent t h e f^tudcntL,' n o t e s b^ ? d i c t a t e d m a t t e r . 
X^o forrQs o f k e e p i n g n o t e s mai? be ado p t e d . They 
ma.^ e i t h e r be t s k e n do.vn i n t o a rou^h note-book ;-.nd r e -
co p i e d o r . v r i t t e n i i r o c t l v ? i n t o a permanent note-book. 
The s t u d e n t s h o u l d bo aUo.vod t o ^eoid'i 7 h i c h method he 
p r e f e r s . I f t h e noteo are c a r e f u l l : ; t?^icen do-vn i n c l a s s 
t h e r e s h o u l d be no need t o re c o p y . The c o n t i n u a t i o n c l a s s 
s t u d e n t ^7ould be b e t t e r employed i n home s t u d y t h a n i n 
copyin.^ n o t e s . 
A l t h o u g h . s t u d e n t s s h o u l d be enco.iraged t o sup-
plement t h e cl5=8S n o t e s f r o m t h e i r readin;? o f t e x t - h o o k s , 
t h i s i a seldom done v o l u n t a r i l y . I t i s a d v i s a b l e t h e n t o 
s e t a c h p p t e r or p n r t 01' a c h a p t e r i n t h o s t a n d a r d t e x t -
hook t o be w r i t t e n i n p r e c i s a t hone, 
t v h i l e t h e method o f t a ^ i n ? ^ down notes i s I m p o r t -
ant,, t h e t y p e o f note-book used i s equnli;y so. i t i s 
aommon K:nowled36 among t e a c h e r s o f c o n t i n u a t i o n c l a s s e s 
t h a t t h e note-bookt^ o f s t u d e n t s n r e o f a v e r y v a r i e d c o l -
l e c t i o n . I t i s u s u a l t o f i n d t h a t n o t e s p e r t a i n i n g t o tv90 
or more .subjects a r e i n s e r t e d i n t h e one note-hbok. Gener-
a l l y •'vhen ^ s t u d e n t i s r.sked t o produce a p a r t i c u l a r n o t e 
much t i m e i s -msted i n f i n d i n g t h e r e q u i r e d s e c t i o n . By 
i t s v e r y d i s o r d e r l i n e s s , t h e s t u d e n t ' s own n o t e - b o o k does 
n o t encoura>5:e him t o read h i s n o t e s . O t h e r s t a k e n o t e s 
on l o o s e shJ»ets nnd one o f t e n hris doubts ':S r e g n r d s t h e i r 
u l t i Qte d e s t i n y . 
I n o r d e r t o encourage s t u d e n t s t o adopt a good 
method i n n o t e - t a k i n g , l o o s e - l e a f note-books were i n t r o -
duced t o t h e m i n i n g s t u d e n t s d u r i n g t h e s e s s i o n 193^/34. 
KVith each note-book t h r e e s e p a r a t e s t o r a g e c o v e r s vjere 
s u p p l i e d . Notes aye e a s i l y t r a n s f e r a b l e t o t h e s t o r a g e 
storage/cover, one o f which i s kept f o r each s u b j e c t . 
Simply t o advise the student t o ] urchabe a c e r t a i n type 
of note-book mot w i t h no 8uc<;ess and i n order t o s t a n d a r d i s e 
the class book purchase of a q u a n t i t y was made through the 
department. i V h i l s t i t could not be made compulsory, i t i s 
e n c o i r a g i n g t o f i n d t h a t i i r e a d y appro .imately 80,o o f the 
mining students are now using l o o s e - l e a f note-books, the 
typ« adopted being the ''loxon", photographs o f which oociom-
pft«y. The advantages o f t h i s l o O v S e - l e a f book are as f o l l o w s ; -
( 1 ^ . Th^ * s t u d e n t , by having an a t t r a c t i v e note-booko i s 
eneo'araf?:ed t o k e e p h i s notes more m e t h o d i c a l l y than 
b e f o r e . 
One book only i s r e q u i r e d f o r a l l s u b j e c t s . 
( 3 ) , Re v i s i o n o f work i s s t r a i g h t f o r w a r d wince each s t o r -
age cover contains the notes on one subject i n sequenc 
( 4 ) , cVork done can e a s i l y be rearranged or ne'-v passages 
i n s e r t e d . Augmentation o f notes i s , t h e r e f o r e , 
p o s s i b l e . 
(5) . I t i s more economical. 
oince these books have been i n t r o d u c e d the standard 
of n o t e - t a k i n g has r i s e n very considerably aiid i t i s xound 
t h a t students are -;ivin> more ti.ae t o completing t h e i r notes 
* i t home. oome statements raade by 6i:udents are of t h i s o r d e r — 
" I can now f i n d my notes" ( a decided advantage when the i n t e r 
v a l between --^ork and class i s so o h o r t ) . " I am t a k i n g more 
i n t e r e s t I n my n:*os now'', e t c . 
The w r i t e r i s convinced t h a t pro^^^re^s cnn r e a d i l y be 
made by i n t r o d i C i n g these l o o s e - l e a f note-books. Apart from 
the many advantages c l a i m e d , t h e i r o r i r ? l n T : l i t y tends t o t u r n 
t>e s t u d e n t ' s a t t e n t i o n to the im-portance and accompanying 
b e n e f i t s o f accurate c l a s s note-takin.-?. 

155. 
iTor the convenlenoe o f the Kx-'^mlnera the conciuaiQJ^a 
a r r i v e d a t i n t h l a t h e a i s »re here c o l l e c t e d nnd aet f o r t h : -
1. The j i i i n i n g EjcaminationB, under the present c o n d i t i o n a o f 
the CORI ^ i n e a Act» do not P11O-V o f a sound education?^! 
course being taken by the atudent. 
2. The Zzamin^itiona are too comiirehenaive and, t h e r e f o r e , the 
student i a prevented from c a r r y i n g the utudy o f a l l s i x 
s u b j a c t a t o the f i n a l year of the course. I n s t r u c t i o n i n 
at i e a a t t h r e e o f the s u b j e c t s has t o be terminated i n one 
or o t h e r o f the previous years. 
3. I n order t o make mining education c u l t u r a l as w e l l as 
v o c a t i o n a l t h ^ students fekould advance t o the f i n a l t e s t 
by stages -^hich ?^ re marked by examinations at s p e c i f i c 
p o i n t s , 
4. A mining comminity i s , o f n e c e s s i t y , s c a t t e r e d over a wide 
area and i t i s , t h e r e f o r e , e s s e n t i a l t h ^ t the number o f 
c l a s s meetings should be reduced t o a minimum, say, two 
per veek. 
6. A c l a s s meeting should not exceed two-and-H h a l f hours 
and should i n c l u d e a r e s t p e r i o d o f t e n fninutes a f t e r 
one and a h a l f hour's I n s t r u c t i o n . 
6. The use of i n t e l l i g e n c e t e s t s i n C o n t i n u a t i o n classes 
has been very l i m i t e d and i t i s sugj^ested t h a t they here 
could be used w i t h g r e a t ndv^ntage. 
7. 3y combining the order of m e r i t o f achievement ?^ nd o f 
i n t e l l i g e n c e and forming " g r a d a t i o n marks'* f o r each s t u d e n t , 
the mining teacher i s i n possession o f i'igxires which g i v e 
s t r u e r value o f c l a s s r e s u l t s than do examin*^^t;ion p e r c e n t -
a?;ea, 
8. iTrom the use o f " g r a d a t i o n marks'' i t i a found t h a t the type 
r a t h e r than the arduous nature o f l a b o u r i s the cause o f 
low c l a s s r e s u l t s . 
9. p;nglish should have a ^ l e f l n i t e l y assigned place i n a l l 
t e c h n i c a l courses, 
1 0 . The tex;t-book should be g i v e n a more important p o s i t i o n 
i n t e c h n i c a l e d u c a t i o n than i t i s to-day. I n the j u n i o r 
courses i t could be used i n c l a s s as a means o f i n s t r u c t i o n . 
The student should be t n u ^ h t how t o .study at the b e g i n n i n g 
o f t h e course. 
1 1 . T r a i n i n g i n methodical n o t e - t a k i n g forms an i m p o r t a n t p a r t 
of t e c h n i c a l education, iJore time shovild, t h e r e f o r e , be 
spent i n the bei^inning o f the course i n order t o g i v e the 
student t r a i n i n g i n e f r i c i e n t n o t e - t a k i n g . 
